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PREFACE TO THE TWELFTH EDITION 


It is no easy matter to follow in the footsteps of a surgeon of 
the calibre of Hey Groves, and yet the revision of this well- 
known Synopsis has been a labour of love, for Hey Groves was 
a friend and a surgical father to me. It was a sad day in 
November when this revision was almost completed that Groves 
died after a long illnesvs His departure Jleaves a great gap in 
the ranks of British surgeons. The inclusion of his portrait 
in this edition will be welcomed by all who scan its pages; it 
depicts Groves m the cheery mood which was such a stimulus 
and example to all 

The whole text of this edition has been very carefully revised 
and brought up to date. The inclusion of penicillin and the 
sulphonamide group of drugs iii the treatment of wounds and 
infections has necessitated a ro-wnting of some chapters. 

Modern methods of radium therapy have been incorporated, 
while some of the old amputations which are no longer in use 
have been omitted. 

In the work of revision I have been ably assisted by my friend 
and colleague. Surgeon Lieut.-Commander R. A. Mogg, F.R.C.S., 
to whom and to Miss Fillers, who has done a number of new 
illustrations, my most grateful thanks are due. 

My thanks are also due to the publishers for their unfailing 
courtesy and con.stant aid m .seeing the book through the press 
at a very difficult time. 

CECIL P. G. WAKFLEY. 

14, Devonshire Street, 

PoRi'LAND Place, 

London, W.t. 




FROM THE PREFACE TO THE FIRST EDITION 


The title of this small book describes its aim and scope. In 
recent years the tendency of all surgical literature to grow in 
bulk and diversity has of necessity compelled authors to enlarge 
their text-books more and more. Complete treatises on surgery 
occupy many volumes, and even the most concise require 
months for their perusal, so that a student often despairs of 
being able to revise his knowledge. 

The present volume is an attempt to make an epitome of the 
salient facts in surgical practice, and to place these facts in sifch 
a manner that they may most easily and rapidly be referred to 
or revised It has been compiled almost entirely from note.s 
made by the author in preparing students for examinations 

It is of course obvious that the large works cannot be dispensed 
with; but after a student has carefully read through a complete 
text-book, which ought to be done at the time he is actually 
engaged m ward and out-patient work, he may find this 
Synopsis aid his memory in retaining a vast array of facts in 
an orderly manner. 

The busy practitioner, who is expected to keep in practical 
touch with an ever-advancing science, has too often to allow 
the big books to go unread, whilst magazine articles are 
disconnected, discursive, and difficult for feference. It is 
thought that this synopsis may. by its methodical arrangement, 
prove of assistance by presenting the diagnosis and treatment 
of surgical conditions in a concise manner. 

The special arrangement of headings, type, and indented 
margins enables the reader to see the scope of the subject at a 
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PREFACE 


glance, and to refer to any part of it at will. It may also offer 
some suggestions as to the arrangement of answers in a clear 
and succinct manner at examinations. 

Only the main points of operations are referred to, so that the 
principles which underlie each procedure may not be lost in a 
mass of details. 

Anatomical and pathological facts are only inserted when they 
are essential to a comprehension of clinical signs and operative 
measures, but a summary of surface markings is added in the 
last chapter, which includes all those of importance. 

E. W. H. G. 

CiiFioN, July, igo8 
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SYNOPSIS OF SURGERY 


Chapter I 

INlIiAlllMATZON AND SUPPURATION 

INFLAMMATION 

Daflnitloii.—^The succession of changes which occur in living tissue when 
it is injured, provided the injury is not of such a degree as at once to destroy 
its structure and vitality. 

Canses.—(z) Mechanical injuries; (2) Bacterial invasion; (3) Thermal 
injuries—^heat or cold; (4) Chemical injuries; (5) Elecliical injuries~- 
high-tension currents—X rays. 

HlatologloBl ChangaB.— ^ 

1. VASCULAR CHANGES — 

HYPBRiBMiA.—The small vessels dilate—The blood-stream slows after 
momentary acceleration. 

Stasis. —^The blood-stream comes to a standstill—^The blood clots in the 
vessels. 

Exudation. —^The white cells, which have been hugging the vascular 
wall, now creep through it—^The red cells escape passively from the 
vessel—^The serum of the blood oozes out from the vessel. 

2. TISSUE CHANGES.—Vary with the nature and virulence of the infec¬ 
tive agent, with the resistance of the individual, and with the local 
circulatory conditions. 

May be one of three processes, viz.:— 

0. PrOlifxration. —Results from mild or chronic infections. The 
connective and endothelial cells multiply by division. Fresh 
connective tissue k formed thereby. Produces thickening, fibrosis, 
or sclerosis. 

b. Granot^ltion. —Produced bv trauma, e.g., open wounds, mild 
infection, or when virulent infection is at an end Exuded lympho¬ 
cytes form a mass of 'small round cells', which invades and replaces 
the tissues. 

c. Destruction.— 

i. Colliquative necrosis. The result of non-bactezial injury, espe¬ 
cially burns. 

Excessive fluid exudation, with separation and disintegration of 
cells, forms a blister. 

ii. Coagulation necrosis. The result of infection by pyogenic 
organisms. 

The exuded serum containing bacteria and toxins coagulates 
round the tissue cells. Many of the tissue cells and leucocytes 
are killed by the toxins. ^ 
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INFLAMMATION AND SUPPURATION 


Inflammation—^Tissue Changes—^Destruction, continued. 

Ends in one of.four ways:— 

1. Catarrh.—^The dead cells are thrown off from a free mucous 
surface, but only the superficial parts are lost. 

2. Ulceration.—The dead cells are thrown off from a free surface 
in such numbers as to leave an area devoid of skin or mucous 
membrane. 

3. Suppuration.—^The coagulated tissue is peptonized and 
liquefied by the bacteria and leucocytes. Polynuclear leuco* 
C3^s destroy and are destroyed by the bacteria. 

4. Sloughing or gangrene.—^The tissue dies en masse and forms 
a dead slough. 

Looal Beaulto.— 

1. RESOLUTION without any permanent effect, only possible when the 
process has stopped short of thrombosis. 

^e circulation is resumed. 

The exuded cells and serum are absorbed. 

2. ORGANIZATION of the inflammatory products 
Only occurs when the infective agent is mild. 

The granulation tissue or ‘small round cells' and the connective-tissue 
celb form fibroblasts, and these form new connective tissue. 

New vessels are formed by a budding out from old vessels. 

3. DESTRUCTION of the tissues, usually followed by repair by granula¬ 
tion tissue. 

Ulcsr.—^T he loss of tissue on a free surface. 

Absckss. —^The liquefied dead tissues below the surface. 

Slough. —A piece of tissue which has been killed en masse, but not 
liquefied. 

Gangrbnb. —The death of tissues in massive quantity A term usually 
applied to the death of an organ or part of a limb. 

N.B. —Ulceration, sloughing, or gangrene may be caused by other 
^ things besides inflammatory infections. 

■Ifne and Symptoms.— 

GENERAL.— 

Inflammatory fever usually present. 

Temperature raised, pulse-rate correspondingly increased. 

All organic functions tend to be impaired. 

Muscular and nervous sustems—^malaise, mental and muscular in¬ 
adequacy, or prostration. 

Secretory functions diminished—anorexia, indigestion, constipation. 
Excreto^ functions—flowered urinary output The increased meta¬ 
bolism increases output of urea and urates. 

^ All the above vary according to the nature of the infection and the 
Resistance of the individual. 

In the absence of infection—for example, in traumatic cases—any effect 
is due to substances produced from dead or damaged tissues. 
LOCAL.— 

X. Heo^—caused by hyperaepiia; valuable clinicalbsign indicating active 
changes proceeding. 

a. Redness —caused by hyperasmia. If part affected is deep, may be 
invisible; even then surfime veins may be unduly prominent. 
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3. Swelling —^in part the result of exudation, and in part due to byper- 

aemia. The maximum swelling may not coincide with the site of 
inflammation. « 

4. PatM—due to increased tension in the ^art affected: elevating tiie 
part may lessen tension and pain. Pain is increased by pressure and 
moveinent. Sometimes pain may be referred to a site distant from 
Ihe inflammatOTy process. 

5. Loss of function. ^ 

Treatment of Aeute Inflammation.'— 

LOCAL.— 

Remove the exciting cause if possible. Rest the inflamed part. 

Rest should be thorough and continuous. 

Encouragement of Hypeesmia to hasten natural process. Hot 
fomentations. Radiant heat, infra-red and ultra-violet light. Short¬ 
wave therapy. 

Passive Hyperamia in acute inflammation is obtained in three ways: 
(i) By an elastic bandage tied round a part at a distance from the in- 
nam^ focus. This should be tight enough to obstruct the venous 
return without affecting the arterial pulse, and shpuld relieve, not in¬ 
crease, the pain. It is left on for twenty hours out of twenty-four at 
first, and for shorter periods later. (2) By cupping-glasses, which are 
exhausted by an attached rubber ball or suction pump. These are 
placed over the affected focus when situated on the trunk.* They 
are applied for about one hour a day, the suction being released every 
five minutes for one minute. 

. CONSTITUTIONAL.— 

Rest in bed. Low diet. 

Antitoxic sera to neutralize the toxins. 

Antibacterial sera to kill the bacteria. 

Inoculation with modified toxins to increase opsonins. 

Chemotherapy. . 

Treatment of Chronio Inflammation.— 

Remove the cause if possible. Resi 

Active Hyper.smia: Massage—Hot-air treatment. 

Counter-irritation : Blister—Actual cautery—Iodine or mercurial 

applications. 

Pressure : Bandaging—Elastic pressure—Scott's dressing—Unna’s paste. 

Injection Treatment. —Alcohol or saline, e.g., in affections of sensory 

nerves. 

SUPPURATION 

Deflnltlon. —^The molecular necrosis and liquefaction of living tissues due to 

pyogenic bacteria 

VarlotleB.— 

RATE OF DEVELOPMENT.—Acute or chronic. 

NATURE OF INFECTION.—Simple pyogenic infection. 

Specific infection with the bacteria of a specific fever, e.g., typhoid, 
tubercle. ^ 

SITUATION.— * 

Mucous Membrane : Catarrh, e.g., acute otitis media. 

Serous Membrane: Purulent serositis, e.g., peritonitis or empyema. 
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Suppuration—Varieties—Situation, continued. 

FBbb Surfacbs: Ulceration—'Inflamed ulcers.' 

Below Surfacb; Abscess—^localized suppuration; Cellulitis-^fluse 
suppuration. 

Oauaa.—Infection by bacteria :— 

Through a wound. 

Through the lymph or blood-stream. 

Baetaria which cause suppuration (see Fig. i).— * 

I. SIMPLE PYOGENIC BACTERIA, i.e., those which produce suppura¬ 
tion without causing any specific fever. 

1. Staphylococcus Pyogenes. : aureus, albus, and citreus. 

Grow readily in culture media. 

Form luxuriant patches in a few days. 

Gram-positive. 

Liquefy gelatin. 

Powerful tr3rptic action. 

Form clusters of minute dots in the growth or tissues. 

Are the commonest cause of suppuration. 

The aurrus is the most virulent. The albus least virulent. 

No antitoxin. 

Useful vaccine. 

Common cause of:— 

Boils, superficial abscesses; Carbuncles (here a slough is produced 
—see p. . 135)—Periostitis—Perinephric abscess—Empyema— 
Osteomyelitis and arthritis 

2. Streptococcus Pyogenes.— 

Forms chains of minute dots. 

Grows slowly outside the body 
Forms minute dot-like colonies. 

Gram-positive. 

Survives desiccation. 

Hemolytic and non-hemolytic. (Former more virulent.) 

Does not liquefy gelatin. 

Antiserum is used. 

Causes virulent suppuration: Erysipelas—Cellulitis—Acute arthritis 
—Peritonitis—Empyema—Septicemia and pyemia. 

3. Bacillus Coli Communis.— 

Occurs in the healthy intestine. 

Is a motile bacillus with flagella. 

Grows readily in culture media. 

Gram-negative. 

Produces Indol—Free gas—Acid. 

Gives rise to specific ^glutinins. 

Causes acute peritonitis-cystitis—Pyehtis—Any abdominal suppura¬ 
tion—Cholecystitis—Rarely abscesses, elsewhere in bones, joints, 
ll^ or soft parts. 

4. " Bacillus Pyocyaneus.— 

Motile with flagellum. 

Grows in wounds—Produces greeny-blue pus. 

Gram-negative. ^ 

When it occurs in a superficial wound its toxic action is only slight. 
When vary virulent, it may cause p^tonitis, sq^ticaamia, or p3r8Bmia. 
Eqiedally found in long-standing sinuses of bone. 
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II. SPECIFIC PYOGENIC BACTERIA.—Bacteria which pcxxlace a 
well-marked specific disease, and occasionally local suppuration. 

1. Pneumococcus.— 

Stains by Gram’s method. 

Is a diplococcus. Usually encapsuled. 

Grows outside the body with difficulty 
Is the ordinary cause of pneumonia. 

Also causes; Empyema: common. Peritonitis, Arthritis, Osteo¬ 
myelitis: rare. 

2 . Bacillus Typhosus.— 

Does not stain by Gram’s method. 

Forms specific agglutinins. 

Does not produce indol or gas. 

A multiflagellate bacillus. 

Is the ordinary cause of enteric fever. 

May cause:—Bone suppurations—^periostitis. Suppuration in the 
gall-bladder. Local peritonitis. 

3. Gonococcus (see p. 40). 

4. Tubercle. 

Minute Anatomy of an Abeooae.— 

I. IN THE EARLY STAGES it shows all the signs of acute inflammation, 
ending in coagulation necrosis. 

II. IN THE FULLY MATURED ABSCESS the central portion hasjbecome 
liquid pus. 

The wall from without inwards consists of four zones.— 

1. Hyperemia and exudation. 

2. Thrombosis with round-celled infiltration. 

3. ‘ Small Round Cells ’ with many bacteria. 

4. Central collection of Pus. 

III . IN THE HEALING ABSCESS a zone of fibrosis intervenes between 
the granulation tissue and the healthy tissue. 

The innermost layer consists of granulation tissue, i e., small round- 
celled tissue permeated by new blood-vQssels. 

Bacteria are practically absent, or dead. 

Nature of Pue (see Fig. 2).—Fluid of sp. gr. 1030. 

Contains 85 per cent water—Opaque white or yellow colour—Alkaline in 
reaction. The liquid portion consists of a solution of peptonet. 

The solid portion consists of: Dead polynuclear leucocytes—Living leuco¬ 
cytes—Bacteria—^Debris of partially digested tissues. 

» 

Signs and Symptoms of Acute Suppuration.— 

SIGNS OF ACUTE INFLAMMATION, and especiaUy;— 

Fluctuation —showing the fluidity of contents. 

(Edema of the skin—of great value in deep suppuration. 

Hard Brawny Texture. 

Pain becoming distinctly Throbbing. 

GENERAL SIGNS are those of a bacterial infection, and especially: 

Rigor or shivering fit, with rapid rise of temperature. 

Leucocytosis. Leucocytes increase from 5000 to anything up to 
100.000 per c.mfn. 

Abwnt in severe fatal infections. 

It indicates local infection well resisted. 
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Sui^uration, continued. 

TrMtmeat of Aoata Snppuratloa.— 

1. IN EARLY STAGES when suppuration is doubtful, treat as for acute 

inflammation. 

2 . WHEN PUS IS CLEARLY INDICATED.— 

Open freely from the surface 

Open all secondary loculi into the main cavity. 

Make the opening in the most dependent position to allow free 
drainage. 

Make as many openings as are necessary to drain the cavity freely. 

Swab out the pus or irrigate with antiseptics. 

Do not Iscrape the wall, for fear, of infecting fresh tissues. 

Put on an antiseptic dressing. Drain with tubes or gauze. 

Continue fomentations or passive hyperaemia. 

Chronlo Abscess.— 

DEFINITION.—A collection of pus without the signs of inflammation. 

Usually of very slow development 

PATHOLOGY — 

Tubercle is the cause in the vast majonty of cases. 

Pyogenic Cocci may give rise to an abscess, and then the organisms 
die or become latent, and the abscess remains cold and chronic. Espe¬ 
cially in connexion with bones—Brodie’s abscess. 

ANATOMY.— 

May be connected with any tuberculous focus 

Commonly in connexion with Bone, Joint, or Lymphatic disease. 

Ceases to be a chronic abscess when it is infected with active pyogenic 
organisms. Hence the predilection for sites removed from skin or 
mucous membrane. 

Growth : Slowly spreads along lines of areolar tissue Guided by fascial 
planes, or the sheaths of blood-vessels 

Wall: Usually thick and well defined. Lined by a layer of soft granula¬ 
tions which forms ‘ the pyogenic membrane' These contain tubercle 
bacilli and giant-cell systems which form caseous masses, in the tuber¬ 
culous cases A dense layei of fibro-cicatricial tissue lies outside the 
granulations ' 

Contents : Pus of a special character {see Fig 3). Curdy and fatty 
debris. Very few cells, and these degenerate. Occasionally cholesteiin 
crystals No bacteria except tubercle, and those very scanty. Pus 
is usually infective to animals 

COMMON EXAMPLES of Chronic Tuberculous Abscesses.— 

Psoas Abscess —Caused by dorsl-lumbar tuberculous disease. 

Spreads beneath the internal arcuate ligament. Guided by the sheath 
of the psoas muscle. Forms a fluctuating swelling above Poupart's 
ligament on the outer side of vessels. Dips beneath the femoral 

I vessels, and enters the thigh behind and on the inner side. May 
continue down the thigh to the knee. 

Aspirate over the fluctuating areas. Usually.— 

a. Above the outer half of Poupart's ligament, or 

b. Below the inner half of Poupart's ligament, or 

c. In the loin through the quavatus lumbonim. 

Occasionally at two of these places. 




F*g, 3. — Pus from cbronk abseew, 
showing tubercle bacilli. All cells are 
dlsinte^ted. 
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Chroldc Abtces$—Common Enunplet, ecnHnued. 

luAC Abscbss. —Arises from disease of the ilium, 8acro>Qiac joint, 
or of the hip-joint through the acetabulum. Fonns a fluctuating 
swelling in the iliac fossa Aspirate or open above outer half of 
Poupart's ligament. 

Lumbar Abscess. —Usually caused by disease of the lumbar vertebrae. 
Is dii^ed by the dorsal branches of the lumbar arteries. Tracks 
beneath the psoas and on inner side of qu^ratus. Points on outer 
side of the erector ^inae. 

A^irate or open by a vertebral incision over the outer border of 
erector spinae. 

Costal or Intercostal Abscess. —Caused by disease of the ribs or of 
the dorsal or cervical vertebrae. 

Aspirate or open over the fluctuating swelling. 

Chronic Retropharyngeal Abscess —Caused by disease of the upper 
cervical vertebrae. 

Lies behind the prevertebral fascia. 

Open behind the stemomastoid. 

TERMINATION.— 

1. Recovery by absorption of the abscess contents 

The contents become caseous, or calcified, or are absorbed 
A fibrous scar remains. 

Seldom happens except in very small abscesses 

2. Bursting externally or into a mucous canal 
Rapidly infected with pyogenic organisms. 

Incurable or fatal sepsis results. 

3 Death from Septic Absorption after pyogenic infection. 

Usually of a hectic type. 

4. Death from Amyloid or Lardaceous Disease after pyogenic 
infection. Waxy degeneration occurs in the vessels and viscera, 
viz.: in the arterioles and capillaries; in the liver, spleen, kidneys, 
and intestines. 

Reactions of the Waxy Substance <— 

Iodine—^tums brown Sulphuric acid after iodine—inky blue 
Methyl violet—^red. 

Symptoms and Signs .— 

Enlargement of the liver and spleen. Albuminuria, with great 
increase of amount of urine, wim casts. Diarrhoea. 

Condition can be arrested if the radical removal of the suppurating 
focus is done early. 

5. Recurrence after spontaneous absorption or after operation is 
very common. 

SYMPTOMS AND SIGNS.— 

Swelling of slow appearance. 

Abisence of heat, rMness, tenderness, or raised temperature. 

Fluctuation is well marked unless the abscess is very deep. 

Other S}^ptoms and signs are merely those of the cause of the abscess, 
e.g., signs of caries of tiie spine or of sacro-iliac disease. 

9^>ris, acute or chronic, only develops after pyogenic infection, 
i.e., after the abscess has opened in riie majority of cases. 

Amyloid disease may also occur. 
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TREATMENT.— 

Excision. —If anatomically possible—e.g., in lymph glands, or rarely 
in an early rib abscess. 

Asnration. —^This should be the routine method in most cases. A 
large needle is thrust through healthy skin a^nr the latter has been 
pulled down, so as to make a valvular opening. Evacuate by simple 
pressure or an aspirator. 

iNjscTioN OF Liquefying Solutions. —If the contents are too thick 
to run through a nAdle, a fluid—e.g., thymol i part, camphor 2 parts, 
and ether 3 parts—^is injected, and then the aspiration is repeated in 
a week. 

Injection op Antiseptics. —After aspnation an emulsion of iodoform 
(10 per cent in glycerin or ether) is injected. 

Incision^ and Scraping. —Abscess is opened through a small valvular 
incision made in healthy skin. If the skin is unhealthy, thin, or red, 
it should be excised. The pus is evacuated. Wall of abscess is scraped 
with a sharp spoon. Any loose fragments of bone are removed. 
Incision is carefully sutured. 

This method is especially indicated where there are accessible 
sequestra. 

Evacuation and Packing. —As in the last method, but operation is 
completed by packing with gauze smeared with bismuth iodoform 1 
paraffin paste (B.I.P.P.) after swabbing out with alcohol. Place deep 
sutures but do not tie. Remove pack in one or two days and tie 
sutures. • 

Especially suitable for large abscesses where the whole cavity is 
accessible. 

Rest and Immobilization of the Affected Area. 

General Treatment, especially sanatorium treatment, to improve 
general body health. 
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Chapter II 

SINUS, nSTULA, AND ULCERS 

bafliaition of Slauo »nd Flotnla. —A sinus is a track lined by granulations, 
leading from a free surface into the depths of the tissues. A Fistula is a 
track which opens at both ends on to an external or internal cutaneous or 
mucous surface. 

Struotnro. —An outer layer of fibrous tissue, which in old cases becomes 
very thick and dense like cartilage. An inner layer of granulations, usually 
infected by bacteria. 

Sauaea.—Absces<'—^Penetrating wounds. 

Causes of Non-closure of sinuses and fistulas. 

Dead septic body m the sinus, e.g., necrosed bone. 

Foreign body which is septic, e.g., ligature. 

Insufficient opening of a deep cavity. 

Inability of a deep cavity to collapse, e.g., empyema 
Tuberculous or septic infection of the walls of the sinus. 

Constant passage of septic discharges, eg., faecal or urinary fistula 
Massive growth of fibrous tissue-like cartilage round the sinus. 

Growth of epithelium down the sinus 
Examination of Compucatbd Sinuses.— 

Inject the sinus with lipiodol, and X ray. t 

Treatment of Sinue or Fietvla.— 

Lay it freely open. 

Find and if possible remove any necrosed bone or other septic bodies. 
Provide efficient drainage or close altogether the cavity to which it leads. 
Scrape away all granulations from its walls 
Swab with pure carbolic in very septic cases. 

Excise the whole track where possible when it is very dense 
Pack the cavity left and allow to heal by granulation. 

Zinc ionization. Ultra-violet light. 

Special Treatment of Fistula.— 

Special plastic operations to close the inner opening, or other special 
operations. 

Treatment of Chronic Sinuses, especially those left after opening 
tuberculous abscesses.— 

Cleanse the sinus with 90 per cent alcohol. 

Inject first with a soft bismuth mixture (bismuth carbonate 1 part to 
vaselme 2 parts). 

Repeat this once a week. 

Later, when the discharge lessens, use a harder bismuth mixture; e.g., 
bismuth carbonate 30 parts, white wax 5 parts, paraffin (melting- 
pomt 49^ C.) 5 parts, vaseline 60 parts. 

The injections can be made at longer and longer intwvals if the case 
is favourable. 
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Th« biamntti mixtures axe sterilized by placing them in a^vessel in 
water and boiling the latter for an hour. They are injected whilst 
warm. 

There is some reason to think that the bismuth owes its activity in 
this method of treatment to its capacity for acting as a radio-active 
substance after exposifre to the X rays. Therefore after each 
injection the X rays should be applied for about fifteen minutes 
aTOut once a week. 

Daflnitloa of Uloor and Ulceration. —An ulcer is a superficial loss of l&sue 
involving a part of the skin or mucous membrane. Ulceration is a mole¬ 
cular necrosis of superficial tissue leading to a loss of substance. 

daeslflod ae: (r). Non-specific; (2) Specific; (3) Malignant. 

1. NON-SPECIFIC.— 

a. Traumatic —thermal, chemical, mechanical, due to wounds. 

b. Pyogenic and Parasitic. 

c. Vascular and Trophic. 

2. SPECIFIC, e.g., tubercle, syphilis. 

3. MALIGNANT, e.g., rodent ulcer, carcmoma, sarcoma. 

General Features of Uloers. —Points to be noticed :— 

1. SURFACE.— 

Usually depressed below the healthy surface 

Elevated above the surrounding surface in the following: Ulcer with 
exuberant granulations; malignant or any fungating growth. 
Sloughy, smooth, granulating, or fungating, according to the stage of 
ulceration. 

Granulations may be vascular, e.g., in healing ulcers; oedematous, e.g., 
in tuberculous; fibrous, non-vascular, in syphilitic. 

2. EUGE.— 

Eroded and dark red or covered with slough: when the ulceration is 
actively spreading. 

Rounded, smooth, thick edge: when the ulcer is stationary. 

Shelving, with white, blue, and red zones: healing. 

Thick, infiltrated, raised, or everted: new growth. 

Clean cut, 'punched out’: especiadly in syphilitic tertiary ulcess- 
Gyrate or circinate, i.e., ms^e up of parts of several smaller circles: 
usually tertiary syphilis. 

Undermined, when an ulcer follows a subcutaneous growth, abscess, 
or gumma: often seen in tubercle, sarcoma, S3^hilis. 

Surrounded by mass of hard epidermis: perforating ulcer. 

3. RELATION TO STRUCTURES BENEATH.— 

Movable over deep structure: healthy and healing. 

Fixed to deep structure: chronic stationary. 

Fixed to deep, tumour: new growth. 

Penetrating deeply into bones and joints; perforating ulcer. 

4. DISCHARGE.— 

Purulent and firee, containing active bacteria: in spreading cases. 
Scanty and serous: in healing cases. 

Bleeds readily and copiously. malignant. 

Bleeds moderately: healthy granulations. 

Does not bleed, though granulating: syphilis. 1 
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Uloen—General Features—^Discharge, continmd. 

Leaves chalky de^sit: gouty. 

May contain special structures, e.g., actinomycow granules, epithelio- 
matous cells, etc. 

5. CONDITION OF THE SURROUNDING TISSUES.—* 

Swollen, oedematous, congested: due to vascular causes. 

Inflamed: pyogenic ukeiu. 

Quite healthjr, with abrupt transition: tertiary syphilis. 

Deep induration: malignant. 

6. POSITION.— 

Traumatic ulcers may be an^here, most commonly on exposed situations. 
Vascular ulcers: lower half of leg, e.g., varicose ulcer. 

Tuberculous ulcers: in neck, groins, or axillae, i.e., over glands or over 
joints. May occur anywhere. 

* Lupus: face (nose, mouth, ears), fingers or toes. 

Syphilis (tertiauy): may 1 m anywhere, but especUlly near the knees on 
lateral surface of upper third of leg (Fig. 4), buttocks, outer side of 
thighs. A1.W in face, nose, amd mou^. 

Malignant: anywhere, but most commonly in mouth and tongue, breast, 
external genitals. 

Trophic or Perforating: Site of any old scar or ulcer. Beneath the sole 
of the foot, usually under the great toe. 

7. SHAPE.— 

Simple congestive ulcers tend to be round or ovad. 

Tertiauy specific ulcers may be circinate, i.e., formed by the coalescence 
of several ulcers; or islands of skin may be present in the midst of an 
ulcer from the same cause. 

8. NUMBER.— 

Multiple ulcers, especially if widely scattered, indicate some constitu¬ 
tional infection, e.g., tubercle, secondary syphilis 
Multiple ulcers all on the same part indicate some local infection by 
pyogenic bacteria. 

Single laurge ulcers are of either mechanical, congestive, mailignant, or 
tertiary syphilitic origin. 

9. RATE OF PROGRESS.— 

Short history; rapid healing is found in most simple pyogenic ulcers. 
Extreme chronicity: especially in congestive ulcers, also in rodent 
ulcers. 

Steady growth: madignant ulcers. 

zo. MICROSCOPICAL CHARACTER of the growing edge.— 

May show malignant or tuberculous character. 

■tafes of Blmplo UlooMlloa.— 

I. Et^TENSION.—^The inflamed ulcer. 

STRUCTxmE.—Is that of the waU of an acute abscess. 

Charactsrs.— 

Surface: Covered with sloughs or lymph. No granulations. 
Discharge: Copious, thin, offensive. 

‘ Maxgins: Afcuti^y inflamed, with well-defined edge. 

Base: Thick and adherent.' 

XpBATMBNT.—Rest—Fonoentations. 
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II. STATIONARY OR CHRONIC STAGE.—^The stage between tismie 
necrosis and tissue formation, i.e., between sloughing and granulation. 
Theoretically every ulcer und^oes this stage, but only in chronic ulcers 
is it well marked. In healthy ulcers tissue regeneration begins directily 
necrosis is at an end. 

Structurb.— The inflammatory zones of hyperaemia and exudation 

become converted into fibro-cicatricial layers. 

The surface is covered by a layer of smaU round cells, not sufficiently 
vascularized to form granulations. 

Characters.— 

Surface: Smooth, glazed, and shiny. 

Discharge: Scanty and serous. 

Margins : May be congested, but are not inflamed. 

Edges: Rounded, hard, and elevated. 

Base: Often adherent to underlying structures, e.g., the periosteum. 

Skin around is very congested, and often pigmented, with marked 
oedema in 'congestive' cases {Fig. 5}. 

Causes of Chronicity, i.e., of non-healing of an ulcer.— 

1. Defective circulation: in lower parts of legs. In those who stand 
all day—In old people. 

2. Venous obstruction: Varicose veins—After venous thrombosis, e.g., 
'white leg'—Pregnancy. 

3. Fixation of the ulcer to underlying bone or fascia: Pres^ents the 
edges being drawn together—Prevents the base being drawn up to 
the edges—Prevents the proper vascularization of the base of the 
ulcer necessary for the formation of granulations. 

4. Constitutional conditions: Bright's disease—Gout—^Diabetes, et 2 . 

5. Continued irritation: When an ulcer is left dirty and without any 
dressing. 

6. Pressure of oedema. This causes the vessels in the neighbourhood 
to be occluded, and produces an extension of the ulcer. 

Varieties op Chronic Simple Ulcers.— 

X. Varicose ulcer. Due to congestion of varicose veins of the leg. 

2. Congestive ulcer. Due to congestion of the leg from weak circula¬ 
tion, long standing, etc. 

3. Eczematous ulcer. Superficial, not deeper than the dermis. Copious 
discharge. 

4. Irritable ulcer. Over the ankle. SmaU but very painful. Exposes 
terminal nerve filaments. 

5. Ulcer after a bum or other traumatism. When the whole skin 

thickness is destroyed, and when a large ulcer overlies a dense fascia 
or bone. Adhesions of the base to tms prevent cicatricial contrac¬ 
tion. ’ ' 

Complications of Chronic Simple Ulcers.— 

(Edema of the parts below, from the pressure of cicatricial contraction 
* on the blood- and lymph-vessels. 

PeriostiHs of the underlying bone, forming a large periosteal node. 

Epithelioma'. The edges b^me thickened, everted, or warty— 
A very slow-growi^ form of cancer, rlrhich may remain for years— 
Lymphatic extension is very alow, because the lymph channds have 
been destroyed. 

Treatment op Chronic Simple Ulcers.— 

Posture ; Rest, with elevation of the foot. 
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Ulcers—Chronic Stage—^Treatment, continued. 

Pressure: Simple or elastic bandages—Starch bandages over dres¬ 
sings—Strapping. 

Unn^s Paste is the most useful routine treatment, because it com¬ 
bines uniform, pressure ivith the application of' a stimulating 
medicament. It consists of zinc oxide 3 parts, gelatin 5 parts, 
glycerin 8 parts, boric acid x part, and water 6 parts. It is 
liquefied in a pot placed in hot water and painted over a layer of 
gauze wrapped round the limb and surrounded by a thin bandage 
soaked in the mixture. It is changed once a week. In the case of 
large foul ulcers a window may to cut in the dressings over the 
sore, and the ulcer dressed daily. 

Dressings .— 

When the surface is foul; Viscopaste bandages or boracic fomenta¬ 
tions, and starch poultices. 

For mere indolence: Local application of lotio rubra and ung. 
scarlet red or crude cod-liver oil dressings. 

Improve the local nutrition of the tissues by application of ultra¬ 
violet light. 



Ftg. 4.—Syphilitic ulcer of leg. 




Ftg. 6.—Peifacatiiif ukerof foot. 
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III. STAGE OF REPAIR.— 

Structurb.— 

The floor is covered with small round cells grouped round new vasculat 
loops, thus forming the granulations. 

When the cavity is filled with granulations, the epidermis grows over 
them from the edge, and so covers the sur&ce. 

The granulation tissue becomes converted into fibrous tissue, the 
deeper laym undergoing this change first. 

The contraction of this fimous tissue is essential to the repair of all 
large or deep ulcers. 

X. It draws the base up to the edges. 

2 . It draws the edges together. 

Characters.— 

Surflice: Covered by red granulations. 

Edge: Shelves gradually into the ulcer and is on the same level with 
the granulations. Shows a white, blue, and red margin. 

White margin « heaped-up epidermis. 

Blue zone »= granulations seen through thin, transparent epidermis. 
Red zone « granulations. 

Base is free from the underlying ^ues, i.e., movable over them. 
Margins are free from inflammation or congestion. 

Treatment of a Healing Simple Ulcer.— 

Protection by simple dressing. 

Prevent the granulations sprouting up above the skin* margins by 
silver nitrate. 

a 

Trophio or PerferatlaE Uleor of tho Foot.— 

CAUSES.— 

Predisposing. —Diseases of the cord, e.g., tabes or syringomyelia; 
neuritis, whether diabetic, syphilitic, or alcoholic; ‘peripheral nerve 
lesions causing ansestiiesia. 

. Exciting. —Pressure of a com or an abrasion which is unnoticed and 
neglected because of the anaesthesia. 

CHARACTERS.—^The orifice is on the sole of the foot, usually under the 
b£dl of the great toe {Fig, 6). The margins are formed by heaped-up 
hard epithelium. 

A loi^ sinus leads into the deep tissue of the foot, usually involving 
carious bones and disorganized joints. 

It may have acquired a second op^ng on the dorsum of the foot (hence 
the term perforating ulcer). 

Probing is conspicuoudy painless. 

TREATMENT.—^Rest in b^.—Freely opening up and scrapi^ out the 
unhealthy tissues. Cutting away all me exuberant epidermis. Subse- 

J uent protection from pressure by suitable padding, 
mputotion may be necessitated if many of the tarsal bones and joints 
are diseased. 
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Chapter III 

GANOBBIVE 

—^Death of the tissues m masse sufficiently large to be obvious to 
the naked e 3 re. 

Usually applied when the whole or a part of a limb or viscus is affected, 
with all the constituent tissues. 

Similar terms but with a restricted meaning: Necrosis is the term applied 
to death—degeneration of a group of cells with the intracellular substance. 
SUnegk is the dead tissue which becomes separated from the living during 
the process of ulceration or necrosis. 

DIFFERENTIATE threatened gangrene from true gannene. They may 
be similar in appearance, though true gangrene is usually the more severe. 
Gangrenous tissue never recovers; thus when a patch appears and then 
disappears it must have been threatened or apparent gangrene, not true 
gangrene. 

Slfiin.— (i) Cessation of Circulation ; Loss of pulse—^Vessels do not 
empty on pressure. (2) Loss op Heat. (3) Loss of Sensation. (4) 

Loss OF Function. (5) Change of Colour: Usually dark. 

All these signs may be present and yet recovery may take place under the 
following conditions* Small area affected—Absence of the conditions 
favourable for sepsis—Good circulation in the neighbourhood. 

In certain conditions the above signs indicate inevitable gangrene :~t- 
When all the vessels going to a part are affected, i.e., when terminal 
vessels are concerned, e.g., terminal parts of a limb or testis with 
rotated cord. 

When there are conditions favourable for sepsis, e.g., strangulated 
gut. 

Further signs which prove that death has occurred: (6) Mummification 
or diying of the tissues. (7) Decomposition of the tissues. (8) Line 
OF Ulceration between the dead and living tissues. 

Meoluuilsm.—In the final analysis, gangrene is due to one of two main 
mechanisms:— , • 

z. Death of cells by direct destruction (heat, carbolic acid, some forms of 
trauma, etc.). 

2. De^th of cells by reason of failure of blood-supply (senile gangrene, other 
forms of trauma, etc.). 

The second mechanism (2) is by far the commoner and more important. 
In cases of gangrene search for the cause of the failure of blood-supply. 

▼uietles.— 

I. DRY GANGRENE. — Death followed by mummification {Fig. 7). 

8. .PftiMAXiLY Dry.—C aused by blocking of the arteries whilst the veins 
remain patent, thus draining the tissues of fluid. 
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1^. ^coHDAMLT Diiv.-^Caiised by a, loss of fltdds frcmi the tlmw.fay 
evaporation in a case of moist gangrene which has remained asep«^. 
The sAected parts become hard. dry. and shrivdled. 

Libmated hsnnoglobin makes the tissues black. 

Liberated &t causes some tran^arency of the skin, through which the 
deep tissues can be Seen. 

Sepsis is either absent, or unable in the absence of moisture to produce 
decomposition. 

Terminates by an ulcerating line of demarcation which separates the 
mass, chiefly at the expense of the dead tissues. 

It has little or no tendency to spread. 

If extension occurs it is due to toe original cause of the gangrene acting 
on tissues higher up. 

Hence extension is rare, and when it occurs it is usually by leaps, not a 
gradual, steady process. 

Associated with very slight febrile symptoms. 

Usually is extremely painful. 

Rarely causes death; but death may be hastened by the pain and want 
of deep. 

3. MOIST GANGRENE.—Gannene of blood-filled tissues. 

Veins as well as arteries are blocked, or congestion occurs simultaneously 
with arterial blocking. 

a. It may become dry (very rarely) if asepsis be maintained until evapora¬ 
tion can take place. 

h. It usually leads to rapid pxitrefcutton. Hence in the vast majority of 
cases 

Moist gangrene » death -f- putrefaction. 

The aflected parts are purple and swollen. 

Superficial tissues are raised in blisters. 

Deep tissues become emphysematous from the gases of decomposition. 
Adjacent living tissues are much inflamed. 

Terminates by a broad zone of ulceration which separates the mass at 
the expense of toe living tissues. 

It ^eads steadily and swiftly by infection and thrombosis of adjacent 
living tissues. 

Associated with marked toxsemic and febrile symptoms. 

Pain is neat, but is dulled by the toxaemia. 

Causes death horn septicaemia or secondary haemorrhage. 

The Tissue Ohaans thei follow Gsagreae. —^These consist in a reaction 
between toe deaid and living tissues. 

Three factors are concerned:— 

I. The living tissues become inflamed, hence need for adequate blood- 
supply; failure of such blood-supply meams further spread of 
gangrene. 

3. The dead tissues are removed partly by molecular and partly by 
massive necrosis. 

3. Bacteria in the dead tissues attack and destroy some of the living 
tissues. 

The actual result will depend on the relation between these three factors, 
and the dead tissues will suffer one of three fates:— 

I. ABSORPTION.— 

This really meams the disintegration amd removal by molecular necrosis 
of the deaul tissue. 
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Gangrene—Tissue Changes, continued. 

The living tissues are healthy and vascular. 

Sepsis is absent or insignificant. 

The amount of dead tissue is small. 

The living tissue produces ^anulation tissue. 

The granulations erode and digest the dead tissue. 

2. SEPARATION BY ASEPTIC ULCERATION — 

The bulk of the dead tissue is large. 

Or the vitality and circulation in &e living tissues weak. 

The granulating zone cannot penetrate far from its own base. 

It merely corrodes the adjacent zone of dead tissue until it is completely 
separated. 

The separated dead mass drops ofi or remains as a sequestrum. 

3. SEPARATION BY SEPTIC ULCERATION.— 

The dead tissues contain virulent bacteria. 

Acute septic inflammation is caused in the living tissues thereby. 

A zone of living tissue undergoes molecular necrosis, i.e., it suppurates 
Thus the line of separation between living and dead tissues forms at 
the expense of the living. 

The final demarcation of the living tissue by a granulating zone is dis¬ 
tinctly higher up than that of the original gangrene. 

The process is one of acute suppuration. 

Note. —It is impossible to * infect' dead tissues. Such tissues may con¬ 
tain the organisms of putrefaction, which do not ordinarily invade 
living tissue. Surface staphylococci and streptococci are responsible 
for the active infection of the host tissues. 

Varieties of Gangrene In relation to its Cause.— 

I. SYMPTOMATIC.—Gangrene caused by some vascular or constitu¬ 
tional condition 

(i) Embolic. (2) Senile. (3) Thrombotic. (4) Puerperal (5) Diabetic. 
(6) Raynaud's. (7) Thrombo-angiitis obliterans. (8) Ergot 

II. TRAUMATIC.— 

(1) Direct: when an injury kills the part injured. (2) Indirect; when 
an injury kills a part at a distance from the injury by damage of main 
vessels. 

III. THERMAL AND CHEMICAL —A variety of direct traumatic 
gangrene 

(i) Bums, {2) Frost-bite; {3) Trench foot; (4) Immersion foot; 
(j) Shelter foot, (6) Carbolic acid 

IV. INFECTIVE.—Gangrene resulting from septic inflammation. 

(i) Acute inflammatory gangrene. (2) Osteomyelitis. (3} Cancrum oris. 
(4) Carbuncle. (5) Gas gangrene. 

Btt&bollo Oangrtns.— 

EMBOLUS originates bom left auricular appendage in auricular fibrillation 
from mitral disease or other origin. 

An infected embolus can occur nrom the mitral valves or aortic cu^s or 
wall of the ventricle in infective endocarditis. Rarely a plaque may 
separate from the wall of an artery diseased by atheroma. 

SITE OF IMPACTION OF THE EMBOLUS.—At the bifurcation of 
vessels, e.g., where the Popliteal divides into anterior and posterior 
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tibials-'-Femoral divides into superficial and. deep—Brachial diviiles 
into radial and ulnar. ' 

SPECIAL FEATURES.— 

Pain: Sudden, severe, and lasting; pallor, paralysis, paraesthesia, and 
pulselessness. 

Dry Gangrsns appears in the extremities, e.g., the toes, especially in 
asthenic, anaemic people—Afiects only the terminal vessels of the 
blocked .trunk—Its extent gives no indication of the position of block— 
Usually limited by a joint. 

Moist Gangrsnb : In a full-blooded patient—Or ais a result of secondary 
venous thrombosis. 

Dry and Moist Gangrbnb is common, e.g., dry gangrene of toes with 
moist gangrene spreading up the calf. 

TREATMENT — 

Embolbctomy.—T he site of the embolus can usually be determined, 
by local tenderness and the distribution of the gangrene and local 
anatomical factors. Local anaesthesia is used. The vessel above and 
below is exposed and controlled by clamps. The vessel at the site of 
embolism is opened and the clot removed, and the vessel walls repaired 
by fine silk sutures, lubricated by paraffin, and held in finest sewing 
needles; supplemented by pepsin tixerapy. The time factor is vital. 
Embolectomy under six hours from lodgement of embolus is very 
encouraging. Over twenty-four hours Ime operation is not worm 
attempting except as am arteriectomy (partial) to limit spasm. 

Senile Onngrene.— 

PREDISPOSING CONDITIONS.—Calcareous arteries whose collaterals 
cannot dilate—^Weak circulation—^Anaemia or some constitutional 
disease, e.g., nephritis. 

EXCITING CAUSE.—^Thrombosis in the arteries, often determined by 
some injury or inflammation, or cold. 

SYMPTOMS.— 

Premonitory: Cold feet, numbness, and cramps. 

Dry gangrene beginning in one toe, usually the great toe. 

With or without inflammation at its origin.' 

The gangrene has all the signs of the dry variety {see above). 

Intense pain throughout. 

ThromboMo Oaagrena apart from traumatism is very rare. 

Occurs after typhoid and other long cases of toxemia. 

It is usually in the leg, affecting the femoral. 

Dry gangrene follows simple arterial thrombosis usually. 

Puasparal GaagroB*.— 

Occurs after parturition. 

Probably is due to thrombosis spreading from the pelvic to the femoral 
vess^. 

Dtmbatlo GMifraiM.—distinct factors in its causation:— 

X. A Blood Condition favourable to septic processes. 

2 . An Obutbrating Artbritis, especially in the tibials. 

3. Nburitis. with some posterior sclerosis of the cord. 
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Diabetic Gangrene, continued. , 

MOIST GANGRENE in its worst form is the common type. 

Elderly patients—Chronic diabetes—Begins as a whitlow or suppurating 
com—^Rapidly spreads and is very fatal—Is very lively to give rise to 
diabetic coma. 

DRY GANGRENE usually results from arterial sclerosis and neuritis— 
It is much less painful than other forms of dry gangrene—^When neuritis 
is a chief cause it may be quite anaesthetic. 

TAs insu/in treatment of diabetes has made some modifications. Formerly 
the gangrene was commonly moist, now it is commonly dry. Insulin 
has not greatly lessened the incidence of gangrene but has reduced its 
mortality. Statistics are difficult as diaTOtics survive longer (due to 
insulin), and the arterial disease is more common. 

Raynaud's Disease.— 

Young patients—Generally women. 

Associa^ with angioneurotic oedema, paroxysmal haemoglobinuria, and 
other neuroses. ^ 

Afiects fingers, toes, ears, or nose, in superficial patches symmetrically 
on both sides of the body. 

Of slow development, producing anaemia, cyanosis, and then a superficial 
slough. 

Very painful. 

TREATMENT.—^In the pregangrenous stages, i.e., the stage of vasospasm, 
much relief can be afforded by sympathectomy. Opinions are divided 
as to the best method, but stellate (cervico-dorsal) ganglionectomy is 
the method most widely performed. Late relapses are not unknown. 

Thrombo-angllUs Obliterans.— 

Usually in the lower limbs. 

Arterim thrombosis followed later by venous thrombosis. 

Before the onset of gangrene, intermittent claudication and various sensory 
changes occur. 

Treat by excision of the lumbar sympathetic ganglia, L. 2-5. 

Fadutin therapy lessens arterial spasm and may be of use in early cases. 

DIrsot Tranmatlo Gangrons.— 

The parts which die are at the seat of injury. 

The gangrene is caused by a lesion of the blood-vessels locally, thrombosis, 
obliteration by pressure or rupture. 

Trophic disturbances and sepsis may take a large part in the causation. 

X. CRUSHED LIMBS.— {See Contused Wounds.) 

2. SPLINT PRESSURE.—^Too tight bandaging or ill-fitting or ill-padded 
splint—Usually over a bony prominence—^used by a pressure-oblitera¬ 
tion of vessels—Affects the superficial tissues over a bone. 

3. BED-SORES occur over bony points on which a bedridden patient 

^ lies—^Any prominent vertebral q>me—Sacrum or posterior iliac spines— 

Trochanter—Heels. 

Especially in condition of emaciation—^Delnlity of fevers, e.g., enteric— 
Any q>inal cord lesion, especially traumatic paraplegia. 

Tnoraic Disturbance is the most important fa^r in ^inal cases. The 
sores are then apt to be acute in their migin and progress. 

Irritating Disgrargbs— e.g., urine and tece»--also often play an 
important part in the causation. 
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Condition. —Superficial skin dough, limited to ^ints of prhssum in 
most cases—^Deep ^reading sloughing in acute cases wii& spinal cord 
lesions. 

Prbvsntion. —Careful nursii^;, i.e.. Smooth clean dxeets~-Con8tant 
cleansing from urine or faeom—Keeping the back as dry as possible 
(Avauhing with spirit after soap and water, dusting with boracic powder) 
—Use of water bed or air cudiions to prevent localized pressure on the 
prominent bony points. 

Treatment. —General cleanliness. 

Stimulating ointments, e.g.. resin or Friar's balsam. 

4. ACTION OF CORROSIVE CHEMICALS.—Strong acids, e.g., sulphuric 
or nitric acids, carbolic acid—Strong alkalis, e.g., potash. 

Course, varieties, and treatment are the same as in bums; but with 
acids and alkalis neutralization should be attempted if the mjury is 
quite recent,‘SO as to stop the corrosive action ^reading. 

Indirect Tranmatlo Gangrene. —Caused by an injur3r obstructing the 
vessels. The parts that die are at a distance from the injury. 

1. LIGATURE OR THROMBOSIS OF MAIN ARTERY when the circula¬ 
tion is too weak or the vessels are too diseased to cany on the collateral 
circulation. 

Similar to embolic gangrene. 

2. OBSTRUCTION OF BOTH THE MAIN ARTERY AND VEIN.—By 
ligature or injury—By tight bandaging—By strangulation of an intemsd 
organ—Primary rupture of an artery and secondary pressure on veins. 
Moist gangrene occurs up to the level of adequate collateral circulation. 
The incidence of gangrene is governed by the effectiveness of the collateral 

circulation. Gangrene less frequent if main vein is ligated as well as 
the artery. 

Zafeetlve Gangrene. —Caused by the direct toxic effect of micro-organisms. 

1. LOCALIZED GANGRENE.—Usually staphylococcal. Here a dense 
condition of the tissues, e.g., dense bone or subcutaneous fascia, deter¬ 
mines the gangrene because the vessels become strangulated by inflaunma- 
tory exudation in an unyielding matrix. 

a. Necrosis of Bone. 

b . Carbuncle or Boil of the Skin. 

2. SPREADING GANGRENE.— 

a Cancrum Oris and Noma. —One attacks the mouth, the other the 
genitals—Affects weakly children after exanthemata—Chiefly strepto¬ 
coccal—Slough begins on the mucous membrane, and roreads z^ht 
through to the skin—Destroys the whole cheek down to the bone. 
Produces: swraemia, septicaemia, or septic pneumonia. 

Treatment.—Cut away ml the affected para with the diathermy or 
actual cautery. 

Rub pure carbolic or nitric acid into raw surfaces. 

Antistreptococcal serum. 

Subsequent plastic operation. 

b. Gas Gangrene, or Malignant oedema, or Acute emphysematous 
ganmne, or Acute traumatic gangrene. 

Exdting cause: Large lacerated wound with much dirt contamination, 
or virulent infection of a small wound. 



32 


OANOBENE 


Gas Gangrene, continued. 

Organisms. —Bacillus of malignant oedema, 
li. B. awogenes capsulatus. 
iii. B. adenudiens. 

Usually mixed with other bacteria. 

All are anaerobic. 

All h^ve intense peptonizing action and produce gas by their growth. 
They are commonly found in garden soil. The anaerobic l^teria 
spread rapidly in the sheath of the muscles, and for a time the 
infection is localized in one or more of these structures. 

Signs. —Occur within 24 hours of infection. 

Rapidly ^reading acute cellulitis—^Parts become dark coloured— 
Surgical emph3rsema is well marked—Sloughing only occurs if the 
patient lives long enough. Characteristic foul odour. 

Symptoms. —Acute septicaemia—Slight rise of temperature, later 
becon^g subnormal—^Mental state usually quite clear. 

Treatment. —^Multiple incisions into swollen tissues. Excision of the 
infected wound and of muscles specially involved. High amputation 
if the above fail to check the spread of infection. P^yvalent anti¬ 
gas-gangrene serum. Chemomerapy, e.g., sulphap3rri(line intra¬ 
venously, then orally. Deep X-ray therapy according to Kelly's 
technique. 

Treatment of Oangrene.— 

1. RENDER THE PARTS AS ASEPTIC as possible. 

Spirit and biniodide of mercury 1-500 are specially valuable because 
the spirit dries and hardens the skin. 

2. KEEP THE PARTS DRY and encourage evaporation. 

This maintains a dry type of gangrene, or rarely 
Converts a moist into a dry gangrene. 

Dry sterilized dressings applied with all aseptic care 
Hot Fombntations should be used with great caution— 

Never in cases of dry or aseptic gangrene, « 

But only when sepsis is obviously present in moist gangrene. 

A fomentation is the surest way of converting a dry aseptic into a 
moist septic gangrene. 

3. ELEVATION OF THE PARTS, KEEPING THEM WARM.— 

To encourage the circulation. 

To empty the veins, and thus prevent the moist type of gangrene. 

To prevent the spread of the gangrene in cases where the collateral 
circulation is very feeble. 

d. AMPUTATION.—In all cases except, perhaps— 

a. Senile gangrene with marked calcareous arteries and feeble genial 
condition or albuminuria. 

h. Diabetic gangrene with marked acetonuria (acidosis), or commencing 
^ coma. 

c. Acute infective gangrene which has involved the trunk, or in which 
septicaemia has idready developed. 

AKD Whbbb to AMPUTATE must be determined by 
•a. The nature of the gangrene, dry or moist. 

, b. The presence and virulence of septic processes. 

c. The condition of the main blood-vessels. 

d. The general condition of the patient. 
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Wren to Amputate (i.e., at what period) ? i 

In dry gangrene: Directly a definite line of demarcation appears, or 
direcuy &e final death of the part is inevitable—^>l(^en pain is 
becoming intcderable. 

In moist gangrene: Directly active septic processes or a line of ulcera¬ 
tion are e^ent. ‘ 

Where to Amputate? 

With diseased vessels: High amputation, e.g.. lower third of thigh 
for senile gangrene of toes. 

With active sepsis but healthy vessels: Amputation well above the 
inflamed area, e.g., middle of calf for gangrene of foot. 

With healthy vessels and no sepsis: Amputation through the line of 
demarcation, or just above it. 

BXTRNS 

iurns and Scalds. —Give rise to inflammation, ulceration, or gangrene. . 

DEGREES OF INJURY produced by bums or scalds.— 

1. Burns involving partial skin loss. 

2. Bums causing total skin loss. 

STAGES IN THE COURSE OF A BURN.~ 

IST Stags: Shock. —At the time of injury: Severe (0) in proportion to 
the extent of the surface; (b) In children; (c) In burns-of trunk, 
especially abdomen. « 

When the shock is fatal, the internal organs, and especially the 
portal system, are found engorged, as though from vasomotor 
paralysis. 

2NO Stage: Inflammation.— ^During the separation of dead tissues. 
Lasts one or two weeks, in proportion to the depth, extent, and septic 
infection of the bum. Any variety of septic comphcation may ensue 
—Gastro-intestinal inflammation, ulceration may result from septic 
absorption—Liver necrosis may occur due to toxasmia. 

3RD Stage. Hssajng. —From time of separation of dead tissues until 
recovery—^Will vary according to the degree. 

CAUSES OF DEATH.—Shock—Gastro-intestinal inflammation and ulcera¬ 
tion—^Liver necrosis—Septic absorption—Pneumonia. 

TREATMENT.— 

For Extensive Burns with Much Shock. —Cases presenting much 
shock, especially children, should be treated by hot air. A cradle is 
placed over the patient and heated by electric lamps or hot bottles, 
the whole being covered by blankets. Warm sweetened drinks. 
Plasma transfusion. Treat the shock before the bum. Morphine. 

In Partial Skin-loss Burns. —Clean wound, apply gentian violet jelly, 
tnple dye jelly, or vaseline gauze. Do not apply tannic acid prepara¬ 
tions. Blisters should be cut and dusted with sulphanilamide powder. 
In Deeper Burns. —Render aseptic (under anaesthetic if necessary). 
Dress with sulphanilamide powder and cover with ' tulle gras'. 

Large wounds of the trunk can be treated in an irrigation envelope. 
Milton should be circulated over the burnt area three times a day. 
Sepsis must be eliminated at all cost. All deep burns must be skin- 
grafted as soon as possible. 

Electrical Burns are always deep and should be excised and skin- 
grafted. 
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imOBT-BZTB, TBSNCB FOOT, BnLTBB FOOT, 
AMO IMMBBSIOM FOOT 

FrMt-bit*.— 

CAUSES.—(i) Direct efEect of cold on exposed pa^; (2) Pressure of in- 
flammato^ exudation caused by too rapid thawing. 

CHARACTERS.— 

a. SuPBRFiciAL Dry Gangrene of nose, ears, fingers, or toes—^The' 
dough which separates is superficial—The process is painless—It 
occurs as the direct effect of the cold. 

b. Moist Gangrene of an inflammatory character from too rapid thaw¬ 
ing—Is extremely painful—Often ends in superficial ulceration rather 
tlmn actual gangrene. 

TREATMENT.—^Very gentle gradual thawing—^Elevation of part, with 
gentle bandagiqg, to prevent congestion—Ke^ part aseptic, dry. and 
elevated when gangrene has occurred.—Restrict fluid intake and give 
diuretics to limit exudation into the tissues.—Later, amputation of toes 
may be required. 

Treaoh Foot ^ caused by continual standing in cold wet stockings or socks. 
Common in the war of 1914-18. The foot becomes swollen, cold, and 
painful. 

TREATMENT consists in very gradually warming the foot, and this 
should be undertaken in hospital. 

Shelter Foot occurs in people who spend nights in cold, damp shelters with 
their legs dependent over the sha^ edge of the wooden seat. There is 
often a deficiency of C and P vitamins with an increase of capillary 
permeability. The condition may go on to gangrene. 

Zmmoroioa Foot has been quite common in shipwrecked people who have 
spent a long time in watologged boats or rafts. Increased capillary 
permeability with oedema of the feet occur, passmg on to gangrene. 

TREATMENT consists in keeping the feet cold and very, very gradually 
warming the oedematous tissues. Sepsis must be prevented at all costs. 
Amputation is required for the severe cases. 

BXZN-ORAFTINO 

UooE. —(x) To facilitate healing of ahy large superficial wound when much 
skin is destroyed, or (2) Any large ulcer with great loss of skin; (3) When 
as the resifft of a de^ bum a wound is left which can only heal by great 
contraction. 


Methods.— 

1. REVERDIN’S.—Minute fragments of epidermis only. Only of limited 
* application. 

2. STAIGE-DAVIS’S.—Small deep grafts or pinch grafts. Useful in 
covering in large areas. Should not be used on hands or face. 

3. TmESSCH’S.—^Thin razor grafts. Large pieces of ^idermis with 
son;^ 4«nnis. 

Is nwf when large areas have to be covered, e.g., after amputation of the 
breast, in dosmg a large burn. 
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Frbfasatiok of tbs Wound. —^It must have no active sepsis or initatliiff 
discharges—must be recent and vascular—^Exuberant grahulations 
must be scraped avray. but small recent vascular granulations may be 
left—Bleeding must be stopped tiy gauze pressure over protective 
while grafts are cut and fros^ with wphanilainide powder. 
Prxparation of Grafts. —Skin must be rendered aseptic—Cut grafts 
with flat, sharp razor—Hold skin flat tmd tense with sbrips of wood^ 
Keep razor surface wet with water ail the time—Cut the grafts as large 
as possible—Best taken from the thigh. Padgett dermatome may be 
usra for cutting the grafts. 

The cut should be down into the fibrous vascular layer of the dermis, 
but not through it. 

The graft beds are dressed with simple ointment, and heal quickly, 
bemuse the deep layers of skin regenerate those taken away. 
Laying thb GRAFis.-^rafts have been placed in warm saline fluid— 
Laid on the wound absolutely flat—^Wound surface should be com¬ 
pletely covered—Dres^ with wide-meshed gauze impregnated with 
medicated paraffin wax (tulle gras)—(Slight pressure is necessary 
to prevent the graft floating off)—Use no chemical antiseptics tiuough- 
out. 

4. WHOLE THICKNESS OF THE SKIN.—In covering smaU wounds, 
e.g., eyelids, or any part of the face, e.g., after the removal of rodent 
ulcers. 

Thin hairless skin should be chosen, e.g., prepuce, parts of the outside of 
the arm; or a pedicled flap may be taken from the chest {Ftg. 8 ). 

The graft is cut a little larger than required—Is sewn accurately to the 
edges of the gap—Firm pressure is needful afterwards. If graft has a 
pedicle, the latter is cut on the eighth day. 

This method gives a more satisfactory result than Thiersch's, because the 
gr ft consists of the whole skin tmckness and is thicker and tougher. 




26 


OANOBENE 


SUa-Grafting, eontinusd. 

5. TUBULAR GRAFTS.—^The whole thickness of the skin with the snb- 
cntaneous tissue is dissected up as a flap, remaining attached at one end. 
The flap is then sewn together as a tube and the nee end of the tube is 
implanted into the edge of the area which it has to cover finally. After 
a week or more, the b^ of the tube is cut from its original site. Lastly, 
it is unfolded so as to convert the tube once more into a flap and then 
spread over the raw area it has to cover and sutured in place. 

In this way, when the face has been extensively burned, the whole 
skin can be placed by one or more flaps from the chest; or ihe 
skin of the thigh may be brought down to cover the ankle (F^. 9). 




F%g. 9.—Tubular skin-grafting. A loiw flap is taken from tbe thigh with pedicle 
below. It is turned down and its free ena sewn into the of the leg. Its edges 

are sewn together to form a tube. Ten days later, the original pedicle is cut and me 
graft turned down and sewn over the raw area at the ankle. Later the secondary pedicle 
IS cut away. 


4 
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Chapter IV 

ACUTE SUBGIOAL XNfEOTlONS. 

CELLULITIS 

DsSaltlon.—Septic inflammatioii of subcutaneous and fascial connective 

tissue. 

Causaa.— 

Injury, or wound, or abrasion of skin or mucous membrane—especially 
deep wounds with small external openings. 

Bacteria.— Staphylococci (a/bus and aureus) (slight cases), streptococci 
(severe cases), or bacillus of malignant cedema (emphysematous 
gangrene). 

Predisposing Causes. —Albuminuria, diabetes, debility. 

Symptonaa.— 

Incubation Period of about two or three days, during which there is 
some general malaise. 

Onset. —Usually with a sharp rise of temperature and rigor—Rarely a 
subnormal temperature occurs, and this in the worst cases. 

Constitutionally. —All symptoms of fever, with great pain and sle^less' 
ness—^Delirium in very bad cases. There may be large subcutaneous 
abscesses (staphylococcus), or a spreading sloughing of ue cellular tissue 
(streptococcus). The tendency is to spnUd up the limb along the lines 
of the fascial planes rather than to burst through the skin. 

Locally all the signs of inflammation occur: Tenderness, redness, brawny 
induration and oedema—Intense throbbing pain—The outline and margin 
are very indefinite and ill-defined. 

Complications. —Some form of serositis by extension, e.g., Menin^tis 
from disease in the scalp or orbit—Pericarditis, Pleurisy, Mediastinitis. 
from cellulitis of the neck—Peritonitis from pelvic cellulitis—Septicemia 
or Pyemia from general infection. 

Treatment.— 

Early stages: warmth and rest to the affected part, and administration of 
sulphonamides. Free action of bowels and kidneys. Attention to 
general body health. 

If pus is suspected, free incisions along the axis of the limb down to the deep 
fascia and packing incisions lightly with gauze soaked in hypertonic 
saline (5 per cent). When bleeding from incisions has ceased, routine 
hot eusol baths at 4-hourly intervahr to the affected part. 

Speolal Forms.— 

SCALP.—^The affected parts are bounded by the occipito-frontalis apo¬ 
neurosis, i.e., by the suptirciliary ridges in front, superior curved Unes 
of the occiput b^nd, the temporal ridges at the side. 

The whole scalp over this area may b^me lifted op by a bag of pus. 

Meningitis or necrosis of the skuU may follow, 

Treatment. —Free incisions and drainage. 
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Cellulitis—Special Forms, continued. 

ORBIT.—Caused by penetrating wounds or extension from boils on the 

eyelids. 

Rapid Course. —^Very great pain> with high temperature and delirium. 
The eyeball is pushed frowards and vision lost. 

Complications. —^Meningitis, septic thrombosis of the cavernous sinus, 
suppurative panophthalmitis, optic neuritis. Later complications are: 
destruction of the ocular musclra, and retraction of eyelids. 

Treatment. —Free incisions and fomentations. The e3wball must be 
sacrificed by evisceration in severe cases or where panophthalmitis 
supervenes. 

CERVICAL OR SUBMAXILLARY CELLULITIS (LUDWIG'S ANGINA). 

—Affects the deep cervical fascia, usually beginning in the submaxillaiy 

region and spreading rapidly downwards and inwards. 

Caused by an intrabuccal or pharyngeal infection, usually in old and 
debilitated people. 

Rapid Sloughing and suppuration occur in the plane of the deep fascia, 
at the root of the ton^e, and spreading down the pretracheal fascia 
to the superior mediastinum and pericardium, or down the prevertebral 
fascia to the posterior mediastinum and pleura. 

Complications. —(Edema glottidis—Sublingual abscess—Suppurative 
mediastinitis—Pericarditis—Empyema. 

Treatment. —Free incisions, especially in the mid-line above the hyoid 
bone—Tracheotomy for oedema glottidis. 

PELVIC CELLULITIS.— 

Causes. —Septic conditions of the uterus, lacerated cervix, punctured 
wounds of the rectum and bladder. Also due to diseases of bladder, 
vesicles, and prostate in the male. 

Signs. —Constitutional signs are severe. The uterus is pushed to one 
side, and a phlegmon arises on one side of the pelvis and spreads up 
the round ligament or cord to the inguinal region. An abs^ss forms 
either in the pelvis or in the inguinal region. 

Diagnosis. —An inguinal abscess of this kind has to be distinguished 
from: (i) Bubo, or other lymphatic swellings: (a) Inflamed hernia; 
(3) Psoas abscess, (4) Appendicitis. 

Complications. —Abscess may burst into vagina, rectum, bladder, or 
intestine. 

Treatment. —Hot douches and fomentations. Open through the 
vagina or the inguinal region if abscess formation occurs. 

ZafiOtloaE of the Hand.— 

INFECTION OF TERMINAL PULP SPACE OF FINGER.— 

Pus collects in the connective-tissue space, and by its tension deprives 
the bone of blood-supply. 

If unrelieved, the result is necrosis of the ungual phalanx; but the 
epiphysis does not suffer. 

Tiuatment. —Incision on side of pulp of finger must not extend within 
} in. of terminal flexor crease, otherwise flexor tendon sheath will be 
opened. 

PARONYCHIA.—Septic infection of tiie base of the nail-bed. 

Begins at one side and spreads to the other. 

Treatment. —Lateral incisions, removing part or ttie whole of the base 
of the nail {Fig. xo). 
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WHITLOW. —tenn has been looady aj^lied to varions Infective 
inflanunatiotts of the fingers, land should be replaced by the mole defied 
entitles described bdow. 

SUBCUTICULAR OR SUBEPITHELIAL INFECTION.—.A localised 
inflanunation causing a serous and then purulent bleb beneath the 
epidermis. 

LYMPHANGITIS. —Usually a streptococcal infection through a minute 
wound or abrasion. 

Bright-red blush, followed by pitting oedema. 

Spreads rapidly up the arm, first by red streaks. 

Glands at the elbow and axilla become enlarged. 

Fingers can move; no special tenderness over tendon sheaths. 

May present several degrees, viz., (i) A localized fugitive process; (2) 
A localized process with extension into deep planes (cellulitis) or tendon 
sheaths; (3) A rapidly fatal mpticcemia. 

Trxatmbmt.—T reat the wound. Fomentations and rest and chemo¬ 
therapy, avoiding incisions unless local suppuration develops. Flat 
elastic band above elbow to promote hyperaemia and to localize 
infection. 

CELLULITIS OR SUBCUTANEOUS WHITLOW.—May be streptococcal 
or staphylococcal. 

Begins like lymphangitis. 

Causes suppuration under deep fascia, with sloughing of latter. 
Dark-red, brawny, indurated swelling chiefly at the back of'the hand 
and forearm. 

Treatment. —^Multiple incisions and fomentations. 

TENOSYNOVITIS.—Infection of tendon sheaths, usually of the flexor 
tendons. 

Anatomy {Figs, rz, 13, 14).— 

The three middle digits have sheaths only as far as .the front of the 
knuckle-joints. 

The little-finger sheath usually extends into a large sheath in the 
hand which goes above annular ligament and is known as the ulnar 
bursa.. 

The thumb flexor sheath extends similarly into a separate sheath in 
tile hand and above the wrist known as the radial bursa. 

The ulnar and radial bursse frequently commumcate. 

Signs.— 

Exquisite tenderness to pressure over aflected sheath. 

Finger is rigidly flexed. 

Great pain on passive extension. 

Extension of Infection.— 

Thumb and little finger: Infection spreads into radial or ulnar bursa, 
and thence above into forearm deep to profundus tendons. 

Three middle digits: Infection spreads into one of the fascial iqftaces 
in the palm. 

Treatment.— 

Open over point of maximum tenderness and swelling. 

Make lateru incisions on front of fingers between the joints. 

C^p)Na ulnat or radial bursa by incision through the palm, as indicated 
In diagram (Fig. zx). 




F%i, X3.—CrosB-sectkn 
ot hutd 3-5 cm. pioxltaal to 
the metacupo-pfaalangeal 
joint. A, Middle palmar 
•pace; 6, Interosseous 
muscle; C, Metacupal; 
D, Adductor polUc|a: E. 
Fkior polUcisi F, Thenar 
•pace; G. Finger flexora; 
H, Umar buna. 
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Fig. 14.—^^KMs-sectioa of 
forearm 7 on. above radial 
styloid, ahoving incision 
made tranavenely In juxta¬ 
position to ulna and radius 
through anterior interosseoua 
space, demoiistmtlng that an 
indsloo can be made here and 
not injure important veageb 
and nerves. Note tluue 
between radial artery and 
line of indsioiL A, B, Radial 
aitery and nerve; C, Median 
nam; D, Flexcw tendons; 
E, Umar artery; P, Prone- 
fdr quadratus. 


Fig. IS.—Thenar and 
mid-palmar fascial spaces 
h^ted with bismuth. 
The cross-^ding is the 
adductor pdlids. Note 
the extension of the spaces 
ah»g the tendons of the 
lumbtical musdes. 

(Fifi. 10-is Kaiuvtl.) 
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Open forenrm snmuration by lateral incisions opening the space 
de^ to the pronmdns tendons (F^. 14). 

After opening and decoBi|nessing all pns under tensicm. put the affected 
• part at rest by inunobilixing It and elevate the limb. Give chemo¬ 
therapy. Radiant heat and short-wave diathermy are valuaMe 
therapeutic agents and replace treatment with hot ann baths and 
moist applications. 

Rbsults. —^Very liable to be followed by sloughing of the tendons. 
FASCIAL SPACE INFECTION.-—There are two main loose foscial spaces 
in the hand, viz.: (x) Thenar space: In the thumb muscles, extending 
into palm as far as middle metacarpal and containing the flexor tendon 
and lumbrical muscle of the index finger. (2) Middle palmar space: 
Beneath the main flexor tendons and the palmar fascia (Pigs. 1$, ij). 
Each of these maces is easily infected £x>m the tendon sheatibs. the 
tiienar space nrom the thumb or index finger, the mid-palmar space 
from the middle, ring, or little finger (Fig. 14). 

Each sp^ extends along the corresponmng lumbrical muscle to the 
interdigital clefts. 

Tbbnar Space Abscess. —Spreads up radial side of index finger or be¬ 
tween index and middle fingers. 

Open by incision on dorsum, on radial side of neck of index metacarpad 
(Ftg. 10). 

Middle Palmar Space Infection. —^May spread up the lumbricals to 
clefts between middle, ring, and little fingers. • 

Open by incision in third and fourth clefts (Ftg. 10). 


Deflaltloa. —A very contagious disease; consisting of a spreading inflamma¬ 
tion of the skin due to infection by one of the Streptococcus pyogenes group. 

CauMB. —Predisposing: (i) A wound or abrasion; (2) Constitutional 
debility; (3) Bad hygiene. 

Pathology. —^The lymphatics of the skin in the margin are crowded with 
chains of streptococci. In the regions where the disease has come and gone 
there is marked leucocytosis but no cocci. 

ffymptoniB. —^Malaise with a rigor and headache. 

RASH appears within twenty-four hours. It appears first round the 
wound, which breaks open. It is of a vivid red colour, which fades on 
pressure. Pain and swelling are not much marked. The eydids and 
scrotum when affected become very csdematous. Vesicles and buUas 
form superficially, and a fine desquamation occurs, with some staining 
of the skin as the rash fades away. 

THE MARGIN is well marked, rather gyrate, slightly swollen, rapidly 
advancing. 

SloiKhing of the skin rarely occurs, and then usually in cases of scrotal 
a&ction. 

LYMPHATIC GLANDS in the neighbourhood are enlarged and tender. 
EXTENSION may occur by the lymphatics or veins to the de^ structures, 
or pysNuia may be set up. 

CONSTITUTIONALLY.—Fntient is very ill, with high temperaturo— 
xo2**-xo4*. Deliiium is frequent, ejqiedally when tixe sca^ u affected. 
COURSE.—Tends to spontaneous recovery in one to three weeks. 
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conHnmd. * 

▼wrlAtlM.— 

FACIAL ERYSIPELAS is often apparently idiopathic and reciprent. 
It is accompanied Iqr great oedema. It is liable to be complicate by 
meningitis. 

FAUCIAL ERYSIPELAS.—Spreads from the extenor to the pharynx 
Causes great swdling of the parts, with a tendency to oedema ^ottidis. 
Slonghing or ulceration may follow. Massive enlargement of the glands 
at the angle of the jaw. 

SCROTAL ERYSIPELAS.—Causes great oedema, and in children a 
tendency to sloughing. 

CELLULO-CUTANEOUS ERYSIPELAS partakes of the character of 
both cellulitis and erysipelas, afFecting the skin and subcutaneous tissue 
The margin is less sharply d^ned; the tendency to general septic infec¬ 
tion and sloughing of the skin is greater than in either of the simpler 
diseases. 

DiafaoaU.— 

THE EXANTHIIMATA, especially scarlet fever. In these the rash 
appears at the same time in different parts of the body The rash has 
specific characters, and there are other symptoms, e.g., coryza or tonsil¬ 
litis. 

CELLULITIS.—^There is more swelling and oedema, and the margin is 
not well defined. 

DIFFUSE ERYTHEMA NODOSUM.—Occurs generally on the legs, 
with few or slight febnle symptoms. Isolated and ill^efined nodules 
are its chief feature. 

ERYTHEMA SOLARE (sun-bum) is limited to the parts exposed, it does 
not spread, and there is but little fever. 

ACUTE ECZEMA —^There is a copious exudation, and little tendency to 
pass away. 

Effect on other Leelone. —Chronic ulcers, simple, tuberculous, or specific, 

may rapidly heal. Sarcomata have disappear^ after erysipelas, this 

providing the basis for Coley's treatment of the former. 

Tireetmeat.— 

Strict Isolation, especially from surgical patients. 

Drsssings of saturated solution of Magnesium Sulphate to relieve pain 
and limit the diffusion of the virus. 

Painting with 40 per cent aqueous solution of Ichthyol after scarification. 

Painting the healthy skin beyond the rash with irritants, e.g.. Iodine or 
Brilliant Green, or scarification, to produce leucocytosis. 

SuLPHONAMiDB therapy, orally or intravenously. 

Antisereptococcus &RUM. 20-30 c.c. given subcutaneously twice a day 
in bad cases. 


woum mnoTioN 

OauMtloa. —^An infection by the ordinary pyogenic bacteria, which are 
> derived from the skin or mucous membnme of the patient, or by contact 
wiffi inlectad materials or instruments. 
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LoMl wonnd beconwB iaflamad. Le.. punfiii with t«d 

•wdlm adflpv. Cdlnlitfai may apread to neighboofixig stmcturea. WUm" 
a stitdi is tlie infectivo agmt, tiie signs may be lateqr and Jess nudnlbrt, 
and appear round the stitch-hole. 

Looal Tneaimeat. —Removal of stitches, and hot fomentations. Daily 
irrigation with peroxide solntiotts. 

Oonatttntleaal Sicas of XallMtleB.^ —^These may be of five different grades 
according to the amount and character of the toxic agent; (x) Same 
Traumatic Fiver; (2) Hectic; (3) Saprjbmia; (4) SEPnciBMiA; (5) 
Pyamxa. 

Septfe Tranasatto Fever is the fever which accompanies an ordinary septic 
wound. It is most marked when the wound is dosed. The temperature 
rises to lox^-ios”, often with a rigor. It falls rapidly when the wound 
IS opened, and is at an end when the layer of granulations prevents further 
absorption. 

Beetle Fever is caused by the Constant Absorption of Small Doses of 
Toxins. Usually the temperature rises to 99**-ioi** every evening. It 
accompanies chronic suppuration, especially t^t of sq>tic tuberculous foci. 

Saprmiala is caused by the absorption of a Large Dose of Toxin. A large 
or virulent infective focus exists (e.g., a ^tic placental remnant in utero, 
or a localized appendicitis), and from this toxins (but not bacteria) enter 
the circula^on. 

SYMPTOMS.— 

A Rigor, with rapid rise of temperature to about 104**, is the first sym¬ 
ptom. In the worst cases the temperature remains subnormal. 

Vomiting and Diarrhcea, delirium or coma, dyspnoea, or albuminuria, 
may occur, according to the organs which react most to the toxins. 

The Usual Signs of Severe Fever— dry tongue, quick pulse, scanty 
urine, and headache—are 'the rule. 

All the symptoms subside rapidly when the infective focus is freely 
opened and cleared out. 

Treatment must be directed to the cause. Also hypodermic, venous, 
or rectal saline transfusions are of the utmost value in diluting and 
excreting the toxins. Chemotherapy. 

Beptloiinila is caused by the absorption and development of bacteria in the 
blood of the patient. 

BACTERIOLOGY.— 

Strtptococcus Pyogenes is the cause in more than half the cases, and 
nearly all cases of pueix>eral origin, and most of those of ulcerative 
endocarditis. 

Pmumococcus and Staphylococcus are next in frequency. Bacillus eoli, 
B. cedematis maUgni, B. pyocyaneus, and Gonococcus are rarer causative 
agents. 

PREDISPOSING CAUSES.— 

Special virulence of tiie bacteria, e.g., in small post-mortem wounds— 
Special debility of the patient—Laige laceratra wound area. 
SYMPTOMS.— 

Local Inflammatory signs may be of any d^ee. 

temperature rises to xo4^-xo5” with a rigor, and remains fsirly high 
witiiont marked intennisaions. The temperature becomes subnonnal, 
whilst the pulae rises, in fatal cases. , 
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.Septfewnia—S^ptoms, c&tOinufid. 

The symptoms are tiie same as those o^ sapraemia, but of a further inten¬ 
sity. 

Blood-stained diarrhoea, Uood and albumin in the urine, petechiae in the 
skin, and rapid coma are all very significant. 

COURSE.—It is usually fatal in five to seven days. 

POST-MORTEM SIGNS.— 

These are mostly due to early decomposition and to Hamolysis, i.e., 
solution of the red c(»puscles. Coagulation and rigor mortis are.ill 
marked. The blood-serum is lakey. Haemorrhages are seen in Ihe 
intima of vessels and hesut. The serous cavities contain blood-stained 
exudation. The viscera, especially the spleen and lungs, are soft, 
^py, and congested, and their epithelium has undergone Cloudy 
SWXLUNG. 

Siqiilar phenomena are seen after death from all acute infectious diseases, 
adso in sapraemia, pyaemia. 

DIAGNOSIS.— 

In SxpncAMiA organisms are found in the blood. 

In Saprauia and Septic Traumatic Ebvbr : (i) The presence of an 
inflamed wovud or local infective focus in which the local signs are in 
proportion to the constitutional; (2) The rapid amelioration of sym¬ 
ptoms on freely opening the infective focus; (3) The fact that repeated 
blood examinations give a negative bacterial result. 

Hyperacute Exanthemata, in which tiie patient dies before the rash 
appears, are practically cases of acute septicemia, indistinguishable 
jrom those of traumatic origin. 

Pyamia is distinguished by the repeated rigors, the intermittent tempera¬ 
ture, and local abscesses. 

TREATMENT.— 

Local treatment on general lines must be undertaken, but is usually too 
late to avail. 

Sulphanilamide by mouth or by intravenous injections, especially in 
streptococcal iiuection. 

Sulphapyridine (M & B 693) and sulphathiazole (M & B 760) are now 
beingused for pneumococ^ and staphylococcal infections. 
Concentrated scarlet fever antitoxin globulins—20 c.c. intramuscularly 
or intravenously—^in severe cases is the best remedy in all streptococcal 
infections. 

Intravenous, subcutaneous, or rectal injections of 6 to 8 pints of 10 per 
cent glucose solution daily help to eliminate the poisons. 

PyrnaalAi—Is caused by the difiusion of septic emboli throughout the 

circulation. 

BACTERIOLCXSY.- 

Streptococcus is the commonest cause. Sactllus coli, B. pyocyaneus. 
Staphylococcus, Pneumococcus, B. typhosus are all rare. 

CAUSES.—Infective phlebitis—Osteomyditis—Infective endocarditis— 
Middle-ear disease—raerperal infections—Any septic focus. In all these 
there is a septic thrombus formed in the veins, particles of which become 
wadied into the general circulation. 

PATHOLOGY.—^Thrombi containiim living bacteria form emboli which 
are caught in the caidllaries of diffmmit or^uis. The lungs suffer first. 
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and then the kidnero, brain, liver, spleen, and large joints. In portal 
pyaemia the liver suffers first and most. 

Infarctions occur as wedge-shaped haemorrhagic areas at each point of 
infection. 

Abscesses develop from each septic embolus. 

Some degree of septicaemia usually coexists. 

VARIETIES.— 

' Ik Acuts Pyamia there is also marked septicaemia, and death occurs 
before atny of the abscesses have time to become prominent 
In Chronic Pyahia no bacteria can be found in the blood. The 
abscesses develop at intervals and attain a large size. They are often 
in bones or joints. 

SYMPTOMS.—All those of septicaemia and sapraemia may be manifest. 
Rigors of extreme seventy and regular recurrence axe the distinguishing 
feature Dyspnoea, cyanosis, and sweating follow each rigor. They 
occur at intervals of one or two days. 

An Intsrmittsnt Fbvbr, -with rises to I04'’-io6'*, accompanying the 
rigors, is also well marked. 

Local Infarctions and Abscesses appear about the end of the first 
week. The visceral infarctions are usually small, but may be notified 
by sudden stabbing pain or the development of pleurisy. 

Abscesses, superficial or in joints, often develop rapidly and without 
^ any signs of inflammation. When opened there is no attempt at 
granulation or inflammatory repair. 

DURATION.—Varies from ten days to several months. * 

POST-MORTEM SIGNS are those of septicaemia, together with: (i) Some 
primary focus, usually of a bony nature, in which necrosed bone is found 
with neighbouring veins filled by breaking-down septic clots; (2) The 
infarctions or abscesses in different organs 

PROGNOSIS depends upon: (i) Accessibility of the primary lesion, (2) 
The early treatment of the primary focus; (3) The vitality of the patient 
and the virulence of infection; (4) The presence of s^ticsemia ais indicated 
by bacteria free jn the blood-sneam. 

TREATMENT.— 

Local. —Radical treatment of primary focus—Opening and scraping 
septic wounds—Scraping out septic bony cavities—Amputation of a 
limb—Opening and plugging a septic sinus. Ligature of the chief 
emissary vein (eg., internal jugular). 

General. —Antistreptococcus serum—Tonic treatment by drugs and 
food. 

TETANUS 

« 

A toxaemia due to a local infection by the Bacillus tetani. 

Oausea.— 

PREDISPOSING.—Hot climates. Agricultural labourers and stable 
attendants are specially liable to contact with contaminated soil. 

EXCITING.—A wound—^generally septic, sometimes merely contused or 
punctured—^is infected by the'tetanus bacillus. 

BaoUloE.—Occurs in ordinary ^den earth and in road sweepings. Consists 

of a delicate straight rod whi^ develops a spore at one end (drum-stick 

bacillus) {see Fig. i. p. 7). It is provided with flageUa. It is a strict 
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Titeitii*-~Badlhii» continued. 

nanncohe, bat can gspw in anriace wounds whece pyoganic cocci absorb aU 
the oxygen. It stains by Gram's metbod—Grows in the depth of stab 
cnltuns—Its spores are very resistant to heat and cheniicals->-*It produces 
no effect on inoculation unless Uie tissues are depressed by injury or toxic 
effect of sepsis. 

PnttoloEy.—The bacilli remain localised to the point of infection. The 
d i sease is a pure toxemia ]»oduced by the absorption of toxins from the 
wound. The toxins travel to the central nervous system in the perineural 
i^ e a t hs. In the central nervous system the tetano*toxin acta something 
like strwhnine as a powerful spasmodic poison. 

Post Mortem: Redness and congestion of the nerves leading from the 
infected focus.^ Softening and ecchymosis in '&e brain and cord. Mole¬ 
cular changes in the motor nerve cells. Rupture of muscles. 

Syaaptoma of Aonta Tetaans.— 

INCUBATION PERIOD.—^Three da3rs to 15 days. Patients who have 
had p^hylactic antitoxic serum may present an incubation period of 
3 to xa months. Any surgical operation on the wound area is liable to 
rouse up the latent infect^n. 

EARLY SIGNS.—-Stiffness and cramps in the jaw muscles, and in the 
neck. 

SPASMS.—-Trismus or lockjaw—Rigidity of the cervical muscles—Facial 
spasm (risus sardonicus)—Phaiyngeal spasm causing dysphagia—^Trunk 
muscles producing opisthotonus (backward arching), emprosthotonus 
(forward arcing), or pleurosthotonus (lateral arching)—^Abdominal < 
muscles, especially the recti, are strongly affected—Respiratory muscles 
are attack^ last. 

CHARACTER OF SPASMS.-^—Strong, very painful, and continuous 
(tonic) contractions, lasting several minutes at a time. Both tonic and 
donic, as oppos^ to strychnine poisoning, are determined by any sensory 
stimulus, e.g., light, sound, or a draught. Often, cause rupture of the 
muscles. 

TEMPERATURE is always high at the end (no®), and is usually raised 
throughout. Sweats are profuse. 

CONSCIOUSNESS is unimpaired, and the expectation of the convulsions 
produces great mental suffering. 

DEATH occurs in two to six days from exhaustion or asphyxia. 

Ohronlo Tetaau is the milder form of disease. The incubation period is 
longer, fever is absent, and the convulsions are much more limited and 
less severe. 

Oe^ialn-Tetaaiui is a special form following some head injuries. Facial 
pualysis occurs in conjunction with other ^mptoms, e.g., spasms. Phuyn- 
geal ^aam and mania are prominent, and give it a resemblance to hydro¬ 
phobia. 

Local Tctaaiio,—Seen in the muscles round a wound where the antitoxiii 
has counteracted general inlectioa but not enough to prevent local nerve 
involvement. 
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STRYCHNINE POISONING causes aiinilar’ syxnpixnns, but of mudi 
more rapid onset. The muscles become quite xclax^ between the 
spasms, and the hands axe often affected. 

Hl^ROPHOBIA.—^The convulsions are clonic. Hallucinations and 
maai* well marked. The muscles of deglutition and reqsixation axe 
markedly affected. 

SIMPLE TRISMUS, as from dental caries or affections of the temporo* 
maxillary joint, ^ows no affection of the neck muscles, and is generally 
unilatexal. 

Progaoeln.—^Is alwa3rs bad, but when the incubation period is lon|f there 
is a better chance of recovery. Whereas 96 per cent die when the mcuba* 
tion period is under ten days, only 35 per cent die if it is three weeks ot 
over. Mortality has been greatly reduced by prophylactic inoculation. 

Treatment.— 

Excision of the infected wound should be employed as a prophylactic 
measure only. If tetanus develops, then the less the orighud wound 
is disturbed the better. 

Antitbtanic Serum is a pure antitoxin, and has little effect on the toxins 
which have already combined with the cells of the central nervous 
system. 

Antitoxic serum should be given:— 

For prophylaxis.—1500 units subcutaneously: ^a) At earliest 
possible moment in every case with an earih soiled wound: (b) 
Prior to any operation on a patient who has been exposed to 
infection within 12 months. 

, For cure.—200,000 units given intravenously, and if patient’s condi¬ 
tion is poor at the end of 7 days 50,000 units are given intra¬ 
venously. 

Feeding is by a rubber tube behind the teeth or through the nose or rectum. * 
Absolute Quiet and avoidance of all sensory stimi^. 

Drugs. —Chloral, bromide, and chloroform. Chloxetone in lo-gr. to 30-gr. 
doses, administered by the rectum. Chloroform may be needed if ipasms 
are severe. 

Intraspinal Injections of Magnesium Sulphate. —One drachm of a 
5 per cent solution injected into the spinal theca is of great value in 
stopping the convulsions. It is to be repeated daily or when the convul¬ 
sions b^n to recur. 


The BaoUlua Aathraola (see Fig. i) is large and long: 5 to 20/1 long and 
I to i*5/« wide. It is aerobic, and liquefies gc^tin. It forms qwres when 
growing outside the body in the presence of oxygen. These q>ores are very 
resistant to chemicals and heat. 

lalholleB usually takes place by the contact of butchers, graziers, leather 
or wool wmkers with fbe diseased sheep or cattle. In the latter it causes 
mlenic fever, and the beasts, their carcases, and skin retain the infection. 
incubation Period, 3 hours to 3 days. 

■fallgBUt Pwtula is the result of cutaneous inoculation by anthrax. 
Usually occurs on the face, neck, or arms, (i) An angry red pimple; (2) 
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Anthrax—^Malignant Pustule, continued. 

A crop of vesicles upon an infiltrated base; (3) A central black slough sur^ 
rounded by vesicles and a large zone of oedema, are the stages in its appear¬ 
ance, which it goes through in four or five days, llien the temperature 
rises and grave septicaemia is caused by the distribution of the bacilli. 
Special symptoms may be due to the involvement of the lungs, intestine, 
or nervous system. 

Anthrax CBdema is a more virulent form of local infection, in which wide- 
^read oedema with multiple cutaneous sloughs precedes a rapidly fatal 
septicaemia. 

Woolsortere’ DIaeaae is an anthrax septicaemia without external lesion. 
Usually the infection is by the lungs, and a severe Pleuropneumonia is 
set up. More rarely the intestine is the primary focus, and painful diar¬ 
rhoea with passage of blood occurs, as ^e symptom of Enteritis. In 
either case the result is usually fatal. 

Traatment. —Excision of local focus is only done if the serum cannot be 
obtained or if there has been delay in diagnosis and treatment. Early 
injection with Sclavo's Serum. 

Better to inject a protective barrier of serum round the lesion first of all. 

or Mulford's Serum, 40-120 c.c. intravenously or intramuscularly. 
Neo-salvarsan intravenously in doses of o-6 g. daily, depending on the 
severity of infection. 


Cause. —^Transmission of the virus by the bite or lick of a rabid animal, 
usually a dog. 

Virus is said to be represented in one stage of development by so-called 
<:Negri bodies found particularly in the hippocampus major of the d6g. 

llabloB in the Dog occurs three to five weeks after infection. It manifests 

' three stages; (i) An altered disposition, in which the dog sulks or is snappy; 

(2) A stage of mamacal excitement, in which it attacks any one it meets; 

(3) A paralysed condition affecting the hind limbs and jaw. The dog 
throughout has no dread of water, but drinks freely. 

Hydrophobia in Man. —Incubation period is six weeks up to six months. 
Premonitory Stage. —A mental change—terror, delusions, and su^icions, 
with insomnia—^is the first symptom group. 

Stage of Excitement. —Clonic contractions of tiie tongue and pharynx, 
which later spread to other parts as general convulsions. Any sensory 
stimulus gives rise to these, e^ecially tiie sight of water or any attempt 
to swallow. 

Mouth is filled with tenacious mucus. 

Re^irations are irregular. 

Paralytic Stage. —^Violent homicidal mania is a rare occurrence. Tem¬ 
perature, ioo®-io3®. 

P^th occurs in two to seven days from exhaustion or glottic spasm. 
Post-mortem changes are: Inflammation of the medulla oblongata, with 
engorgement of me salivary g^lands. 

Tnatmant. —^The dog should be kept undw observation until the diagnosis 
is certain. 

The bitten part should be Exassn or Cautsiuzsp after a tourniquet has 
been pladra on the limb above. 
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Pastbur's Treatment should be tried as soon as possible. It consists 
in injections oi preparations from the spinal cords of artificially inoculated 
rabbits, beginning with those whose toxicity has been rendered weak by 
long desiccation, and later using more virulent preparations. 

When the disease has manifested itself, sedatives-—chloral, bromide, and 
chloroform—are the only palliation. 

dLANDBBS 

Aeflology. —It is primarily a disease of horses and other allied animals, in 
whom it causes ulcerative* lesions of the nasal mucous membrane. A 
specific organism, the Bacillus mallei, has been isolated, and can be grown 
outside the body on potato media. It is communicated to any who come 
in contact with the affected animals. 

Symptoms In Man. —^Incubation period 3-5 days. A pustular eruntion 
breaking down into an ulcer occurs on the hands or face at the inncted 
spot. The associated lymph-glands enlarge. The viscera and joints are 
infected, and the patient dies of acute septicaemia within about ten da3rs. 

A Chromic Form may occur also. In this chronic abscesses aiffec^ the 
limbs, and suggest syphilis or tubercle. 

DIagnoaia is customarily made by the history of association with an in¬ 
fected horse. It may be assisted in doubtful cases by the injection of a 
sterilized culture of the Bacillus mallei, known as mallein. In case of 
glanders this is followed by a sharp febrile reaction. 

Treatment. —Early and free excision of the local areas of infection. 




40 


Chapter V 

QONORBaOiA. 


Infbotfoa by CKmooooowi.— • 

CHARACTERISTICS OF ORGANISM (see Fig. i. p. 7).->A diplococcua. 
kidney-diaped—Stains easily—Gram-negative-^Occnrs in pus or epi> 
tbelial cell^—Grows with difficulty on bloM-seram—^Acids favour growu. 
Alkalis prevent it—It can penetrate intact mucous membrane—It pre¬ 
pares the way for ordinary pyogenic organisms. 

SEAT OF INOCULATION.—Urethra (male or female)—^Vagina—Rectum 
—Conjunctiva (especially in new-born). 

PatlMlogy. —TLe meatus and navicular fossa are lined by squamous epi¬ 
thelium. which ii more resistant. Cocci invade the columnar raithelium 
of the penile urethra. A desquamation of the epithelium wiOi leucocytic 
invasion results. 

In thb more Sbvbrb Cases the submucous tissue is invaded and becomes 
the seat of ulceration with deep infiltration by round cells. This forms 
a stricture later by its conversion into fibrous tissue. 

In the Milder Cases the epithelium is remnerated in about six weeks, 
the columnar raithelium teing r^laced by stratified. 

The Urethral Glands undergo similar changes or become the seat of 
cystic suppuration. 

Onset.—Symptoms of gonorrhoeal urethritis appear 2-8 days after infection. 
SYMPTOMS.—Itching of meatus—Scalding micturition—^Tenderness along 
course of urethra—Frequent micturition—Pain in perineum—Pain in 
back—Constipation—Some general malaise. 

Glandular Enlargement occurs in severe complicated cases, especially 
when ulceration exists. It usually affects the inguinal glands. 

▼aiietlMi of Ooaorrhosal Urothrltio.— 

1. ANTERIOR URETHRITIS (all cases begin as anterior urethritis).— 
In front of compressor urethrae mu8cle--^alding micturitioil—^First 
half of urine passra contains more shreds than second. 

CoMPUCATiONs.—Bubo — Balanitis — Chordee — Cowperitis — Stric¬ 
ture (late stage). 

2. POSTERIOR URETHRITIS.—(Occurs at any time)—Behind com¬ 
pressor urethrae—Haematuria—^F^uency of micturition—^Pain after 

.micturition—Pain in perinenmr—S^nd hadf of urine contains more 
* shreds than first half—Many casts of prostatic ducts are in urine. When 
posterior urethra is affected toxaemic manifestations are pronounced. 
CoMPUCATioNS.—C3ratitia—^Prostatitis—^Epididymitis—Vesiculitis. 

$. GLEET.—^Thin or gelatiniform discharge continuing for years after 
gonorrhoea. 

Causes.—( a) Fosterictf urethritis where erganisms are harbonnd in 
prostatic ducts: (6) Stricture of urethra: (e) Granular patches, i.e.. 
ulcers of urethra, gout, alcoholism. Cowperim; (d) Repeated attacks. 
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DUNfMillal DifmfnoiU of Ctoaltal CHmmrrtuw.— 

IN MALE.— 

NoK-sPBciFic UsBTHRins.--Very razo—Organisnu ate CMiii*poaitive. 

Usually dears up, but may be very resistant to treatmoit. 

Fohbign Bodv in urethra (by sound). 

UuETHRAL Chancre (by induration). 

PaosTATXC Abscess discharging into the urethra. 

IN FEMALE.— 

NoN-sFBcinc Vaginal Discharges are very commbn, 

Lbucorrh<ba : Discharge comes from cervix uteri only. 

Specific nature of discharge can only be determined by a demonstratton 
of the gonococci. 

Frophylasla. —Only sure metood is to avoid infection. Irrigatioiis with 
I ; 5000 potassium permanganate after intercourse. Recently prophy¬ 
lactic sulphapyridine. 

Tveatmeat of Qoaorrhosal Urothiitis in Aooto Stage (frequent scald¬ 
ing micturition, free purulent discharge).—(a) General; (h) Local; (s) 
Drugs; (d) Vaccines; (s) Hyperthermy. 

a. GENERAI_ 

Rest. Copious fluid Diet, e.g., milk, barley-water. 

Forbid meat, alcohol, tea, coffee, and sexual intercourse. • 

Drugs. —^Alkaline diuretics and antispasmodics in a mixture such as:— 


B Pot. Cit. gr. zxz 

Pot. Bicarb. gr. zv 

Tinct. Hyoscyam. gr. zz 

Infus. Buchu ad Jss 


Sss t.d.s. early in the acute stage. 

b. LOCAL TREATMENT: IRRIGATION.—Still regarded by some as a 
useful part of the treatment in connexion with the use of chemotherapy. 
Irrigation of the anterior urethra is performed by Janet's method; the 
irrigator should not be raised more than i| ft. above the pelvis. 
Potassium permanganate of a strength 1 : 8000 is used as the irrigating 
solution. Irrigations given twice daily. Posterior irrigation is little 
used now except in those cases which are sulphonamide-resistant. 

c. CHEMOTHERAPY.—^The introduction of the sulphonamide group of 
drugs has been a great advance in the' treatment of gonorrhosa. 
Sulffiianilamide, sulphapyridine, sulpbathiazole have been used with 
great success, usually in a dosage of z g. as the initial dose, followed by 
4 g. daily for 4-5 days. Recently the less toxic sulphadiaidne has been 
used in similar doses. Opinion is still divided as to the value of local 
irrigations of the urethra in conjunction with chemotherapy. If used, 
irrigations of potassium permanganate, i : 8000, are given twice daily 
for at least 10 days, even though the discharge has ceased. 

d. PENICILLIN. — For those cases which are sulphonamide-resistant, 
pmicillin gives good results. It may wdl be that penicillin will eventu¬ 
ally replaM all otoer forms of treatment. Intramuscular injections 
(25,000 units) into the buttocks are given at four-hourly intervals for 
48 hours. 
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Treatment of Acute Gonorrhoeal Urethritis, continued. 

e. VACCINES.—^Use of vaccines in acute gonorrhoea is not recommended; 
a small proportion of cases show good results. There is the dangw tiiat 
the patienrs natural immunity may be depressed temporarily in the 
so-C£med 'negative phase' resulting in severe complications. 

f. HYPERTHERMY.—p. 44. 

Urethrosoopy in Oonorrhoea.— 

Precautions. —Urethroscopy in gonorrhoea should not be used as a 
routine procedure, and never in acute cases. Its chief value is in the 
diagnosis and treatment of chronic conditions associated vrith gleet. 
A preliminary injection of x drachm of 5 pn cent solution of novocain 
^ould be given, and the meatus must be dit when it is too narrow to 
allow the passage of a moderate-sized tube. 

Pathological Conditions Observable.— 

Dark red colour, with tendency to hsmorrhage. 

Pale surface when the mucous membrane is sclerosed or absent. 

Inflamed urethral glands, which may be cystic and appear as minute 
yellow dots. 

Polypoid p'-ojections, which represent exuberant granulations or hyper¬ 
trophied tags of mucous membrane. 

Granular patches, which represent chronic or healing ulcers when the 
mucous membrane has bc«n destroyed. 

Treatment through the Urethroscope.— 

Granular patches, polypi, and inflamed areas may be touched with solid 
silver nitrate or the actual cautery. 

Attempts to divide a stricture will probably be inefficient if done through 
the urethroscope. 

COBiPUOATlONB 

By Extensloii.— 

FROM ANTERIOR URETHRA.— 

Secondary Infection by pyogenic organisms, e.g., B. coli and Staphylo~ 
cocci. 

Balanitis and Balanoposthitis.— If phimosis, slit foreskin. 

Tysoniti^. —^Rarely seen since the introduction of sulphonamides. 
Lacunar Abscess. —Penile fistula. Open from ou^de as early as 
possible. 

Chordee. —Painful erections, usually at night. Penis is curved with 
the concavity downwards because the corpus ^ngiosum does not 
dilate proportionately to the corpora cavernosa. Treat by bromides 
and cold compresses. 

Warts on genitals, especially in women.—^Touch with nitric acid, 
cauterize, or dust witix calomel. 

Inflammation of the Para-urethral Ducts. 

CowpibtiTis.—Inflammation and suppuration of Cowpw's glands, situ- 
I ated between the la3rers of the triangular ligament in the perineum. 
Usually one-sided. Am abscess fmms, which bursts extemaUy by the 
side of the bulb, or rarely into the rectum. Treatment by fomenta¬ 
tions and incision. 

Retention of Urine (spasmodic and congestive).—^Treat by hip-baths, 
sedatives, and, if necessary, soft catiieter. 

Stricture. —Generally a late sequela. 

Granular Ulcers. 
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FROM POSTERIOR URETHRA.— 

In the ,Malb.— 

Epididymitis {set Chap. XLVII) usually occurs in the second or 
third week, or in the chronic stage. Uretirral discharge ceases or 
diminishes on its occurrence. It may be caused by injudicious 
injections in the acute stage. Usually dne-dded, but both sides 
may suffer successively. Bilateral affection generally leads to 
sterility. 

TreaimetU'. Suspensory bandage, with lead and ^irit lotion. 
In severe cases, rest in bed, with hot fomentations. Discon¬ 
tinue any local urethral treatment. Continue treatment with 
sulphonamide group of drugs. 

Cystitis and ProsMiHs probably occur in all cases in a limited 
degree, certainly in all cases of posterior urethritis. Rarely these 
conditions are acute and sujraurative, leading to prostatic arocess or 
diffuse urinary infection. These are generally cases of secondary 
infection, and occur in those who have an old stricture. 

VesiculiHs, or inflammation of the vesiculae seminales, probably 
occurs in most cases in cpnjunction with prostatitis and epididymitb. 
It may suppurate and cause a perineal or pelvic abscess. Rarely it 
causes blood-stained spermatic emissions. 

In the Female.— Cyrtitis—Labial abscess—^Vaginitis—^Endometritis 
—Salpingitis—Ovaritis—Peritonitis, genenadly Iodized in pelvis, and 
causing ^hesions and sterility, surnames genend and ac^. 

In Children. —In female infants vulvo-vaginitis occurs which may 
lead to peritonitis or arthritis and pyaemia. In some cases general 
infection begins with a gonorrhoeal stomatitis. 

By TraasmlssloB of VlruB.— 

Proctitis.— ^Tenesmus and discharge. Treat by irrigations and astringexfts. 

Rhinitis. —^Treat by alkaline irrigations. 

Conjunctivitis.— 

In adult (unilateral).—^Treat by shield over good eye—Irrigate with 
boracic acid—Instil argenti nitras, gr. v ad sj, quartis horis—Cover 
with iced compresses. 

In infants (ophthalmia neonatorum—bilateral). Often causes comeal 
ulcers, comeal opacities, TOrforation of the eye, blindness. Treat as 
above, cutting the external tarsal commissure if necessary for drainage. 

By Abaorptioii.— 

General infection may arise in three ways: (i) By the absorption of the 
gonotoxin; (2) By the gonococcus; (3) By the pyogenic organisms of 
mixed infection— staphylococci, streptococci, or Bacillus colt. 

General infections are commonest in males as a complication of posterior 
urethritis. Th^ occur late in the disease or in Ihe second or third week 
of tbe acute stage. 

GONQRRHOBAL, RHEUMATISM occurs in three forms:— 
z. Arthralgia without inflammation, but with myalgia- and tenosjmo- 
vitis. 

2. Hydrarthrosis.— Painful effusions into the joints, especially the 
knees, associated with inflammation of peri-aiticular fibrous structures. 
e.g.. tendon sheaths, ligaments, and bursae. 
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CompBcatioiis of Gonorrhoea—GonotrhoMd Rheumatim, coa^umf. 

3. Trus Arthritis of a serenfibrinous or pnmlent type, the fonner 
being the most common. The onset is nsoally sttb-acute and 
articnlar, attacking the knees, ankles, and most often. Oftm 
all affected joints recover qniddy except one, whi^ remains inflamed. 
Fibrons ankylosis is a common result and bony ankylods a rare one. 
Diagnosis.— 

In Acute Rheumatism .—^There are many joints affected, migrating 
from one to another. The pain is acute, even in the absosce of 
movement. Fever and sour sweats are present. Pain reeved by 
salicylates. 

In Tvimculous Joints .—^The onset is more gradual and there is 
less inflammation. It is limited to one joint. 

AFFECTIONS OF MUSCLE, NERVE, AND FIBROUS TISSUE.— 
With or independently of arthritis, various characteristic painful affec¬ 
tions may occur. 

Pain in thb Hbbl and Sole of thb Foot from affection of the plantar 
fascia, ligaments, and tendons. 

Tenosynovi'i'is and Bursitis, chiefly of the tendons of the ankle and 
wrist. 

Lumbago, Sciatica, Neuritis. 

GENERAL BLOOD INFECTIONS.— 

SBFtiCAMiA AND Pyaioa sue very rare, and are then probably due to 
mixed infection. 

Endocarditis and Plburisy are rare results of a gonococcal s^ticsemia. 

KERATODERMIA BLENORRHAGICA (GONOCOCCAL HYPER¬ 
KERATOSIS).—^May occur a long time after the original urethritis. 
Affects the soles of the feet; lesion is a papulo-pustular one, and the 
. lesions become covered with hom-like crusts, resembling closely the 
rupial lesions of S3rphilis. Usually an associated arthritis: conii^- 
tivitis, iritis, and endocarditis occasionally accompany the condition. 
Patients usually very ill. Hyperpyrexia, using the Kettering hyper¬ 
therm, clears up skin lesions and arthritis. Elastoplast to the affected 
areas is very useful. 

TREATMENT of general infections.— 

In the Milder Cases which are probably due to an absorption of toxins, 
the local condition should be energetically treated by injections, or 
through the urethroscope and by ^emoth^py. 

In the Severe and Chronic Casss :— 

Artificially induced pyrexia fcdlowed by a course of chemotherapy has 
been found of great value in treating chronic cases. 

Pyrexia inducra either by:— 

1. Intravenous T.A.B. vaccine cmnmencing with dosage of 
25 X 10* bacteria increasmg to 100 x 10* bacteria, depending 
on the reaction and the patient's condition. 

2, Kettwing hypertherm. Patient kept at a^ temperature of 
106^ F. for 3 touts in a specially insulated cabinet. For details 
see standard works on ue sulqect. 
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Chapter VI 

SYPHILIS 

PtflaWon.—An infective venereal disease peculiar to human subjects but 

inoculable into animals. 

Omm.—^I nfection by a specific spirochaete. the Treponema pallidum. 

Inoculation of any thin or abraded skin or mucous membrane. 

Pathology.— 

BACTERIOLOGY.— ^Thk Trbpombma Paixxduu is now regarded as 
pathogenic. It is 4 to 20/A in length and about j[/t wide, with flagella at 
either pole. The turns in the spim are set very aose, and number from 
8 to Z2. It is motile. Noguchi and others have cultivated the organism 
in the test-tube in pure smte. It is best demonstrated in the primary 
sore by dark-ground illumination or by Bnrri's Indian-ink method. 
Distribution. —In all primary and secondary lesions and on the ulcer¬ 
ated surfaces. Lymph-glands, saliva, and urine. Ovary* placenta. 
Very numerous in s^toiu foetus of syphilitic mothers. It is very 
scarce in gummata. 

IMMUNITY.—^Animals enjoy a Natural Immunity against syphilis 
except in the case of the higher apes. Races in which syphilis has been 
common for many generations have ac<)uired probably a Rblativb 
immunity compared with virgin races, in which it assumes a very 
malignant form. 

Acquirbd Immunity of a limited kind is conferred by an attack of syphilis. 
Within ten days of the appearance of the chancre other chancres may 
be produced by auto-inoci^tion. A second attack of syphilis may tie 
acquired a few wars after the first, showing that acquired immunity 
is not lasting. Patients with hereditary syphilis may acquire the dis¬ 
ease after puberty. 

WASSERMANN'S REACTION.—This is based on the supposition that 
the syphilitic toxin (antigen) caused the formation of an immune body 
of the order of 'ambbceptors' that required the 'complement' to satisfy 
it. By mixii^ antigen (extract of syphilitic organs), amboc^tor 
(s]rphiiitic patient’s serum), and complement (normal animal serum), 
the complement is fixed and cannot act with another aatigen-amboceptor 
mixture, i.e., red blood-cells -f> anti-red-cell (haemolytic serum from an 
animal). The second or haemolytic mixture is not satisfied in the absence 
of firee complement amd cannot lake red cells. Where Ihe complement 
is not fixed by theifint mixture, hasmolysis will occur. Thus the absence 
of haemolysis indicates syphilis. 

It has since been discovwsd that the reaction probably depends upon a 
perverted metabd^m leading to the appeauance of certain coUoidad 
oodles in Uood. uid tlwt any tissue wUl provide the antigen. 
Nevertheieea tiwre is still a cmwiderable degree of specificity in the 
reaction. 
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Syphilis—Pathology, continued. 

TISSUE CHANGES.—In all cases there is a marked connective-tissue 
reaction, especis^y round the vessels. 

In Chancrb. —^Large accumulation of lymphac3rtes and plasma cells. 

Some lymphangitis and endarteritis. 

Secondary Lesions. —Begin round the blood-vessels. There is a 
marked proliferation of the cells of the inteipapillary processes of 
the epidermis. 

Gvmhata. —large mass of connective tissue and plasma cells are 
enclosed in a ^rous capsule—They undergo fibrosis or necrosis— 
There are some giant cells—The vessels show marked peri- and end¬ 
arteritis, which probably accounts for the tendency to ‘gummy’ 
degeneration. 

Sonreaa of XnlisotioB.— 

Primary Lesions. 

Secondary Lesions, especially condylomata. 

Indirectly, e.g., by pipes or drinking vessels used by those with lesions 
of mouth. 

Stages of Syphilis.— 

PRIMARY,—^Local manifestation at the seat of inoculation. Absent in 
inherited syphilis 

SECONDARY —General infection. Symptoms occur from one month 
to two years after inoculation. Lesions are superficial, symmetrical, 
and infective. 

TERTIARY.—Lesions appear from second year onward. They consist 
of deep fibrocellular inmtrations of skin, bones, and viscera. They are 
not 'infective, 

iBoabatioB Period.— 9 to 90 days. 

Primary Lesion.— ^Hard or Hunterian chancre. 

POSITION in order of frequency. 

I^Nis.—Gians or inner surface of prepuce—Outside skin—^Meatus 
(common)—Urethra (very rare). 

Vulva, va^na, or cervix. 

Lips, anus, fingers, tongue, breast, abdomen, palate, or tonsils. 

CHARACTERS OF HARD CHANCRE.—Usually single—Appears 2 to 
6 weeks after infection—Begins as a papule, which ulcerates later—Base 
is indurated like thin cartilage—Painless and without inflammation— 
Associated lymph-glands become 'shotty', i.e., enlarged, but remaining 
painless and discrete and freely movable—Lymph-vessels between 
chancre and glands are often thickened and indura^. 

It is followed by signs of specific syphilitic infection. Always make a 
microscopic examination of the secretion. Presence of Treponema 
pallidum is a proof of the nature of a hard chancre. 

Heals spontaneously. 

Leaves little or no scar. 

DIAGNOSIS OF PRIMARY SYPHILIS.— 

Soft Chancre. —Generally multiple—^Appears 3-6 days after infectiou 
—Consists of a deep ulcer, which rapidly extends, and has sloughy base 
--^Cc^ious foul discharge—^All signs of inflammation—I^miph-glands 
become inflamed and matted together and suppurate—No induration 
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exc^t inflammatory exudation—^WiU not heal -without lo^ treatt 
ment->-Leaves well-marked scar—Is not followed by general infection^ 
Chancrx of Mixed iNFEcnoN.-^Presents signs of soft chancre at first— 
Later becomes indurated, and is followed by signs of seconda^'syphUls. 
PRiBCAXy Syphilis and Gonorrhoba. —^Inflammatory complications of 
gonorrhoea ma^ mask hard chancre—Indurated sore, followed by 
secondary syphilis. 

Concealed Chancre. —Phimosis may conceal sore and produce a good 
deal of dischm’ge—^Bullety bubo and later secondaries. 

Epithelioma. —Patient generally over 50—Longer history—Foul dis¬ 
charge—Warty growth with hard base, or ulcer with everted hard edges. 
Gumma or ‘Relapsing Chancre'. —^Associated with other tertiary 
lesions—Past history of primary and secondary syphilis—Inguinal 
glands not enlarged. 

Psoriasis—Boil—limamed sebaceous glands—^Eczema—Lupus. 
COMPLICATION OF CHANCRE.—Phagedenic ulceration, especially 
when occurring under a tight prepuce. 

TREATMENT OF PRIMARY SYPHILIS.— 

No local treatment until Trepoimna pallidum demonstrated in chancre. 

If chancre is Dry : Rub with calomel ointment (30 per cent). 

If chancre is Moist, Ulcerated, or Soft ; — 

Lotio nigra or iodoform 3 j> boracic acid ad 5 j- 
If chancre is Foul and Rapidly Spreading: 

Acid nitrate of mercury. * 

If chancre is seen within a few days of its appearance, and is‘situated 
ON THE Prepuce: 

Excise by circumcision. 

If chancre is concealed by Phimosis ; 

Slit open prepuce. 

Rigorous constitutional treatment as soon as diagnosis is certain. 

Beoondary B3rphills.— 

APPEARS One to two months after chancre, two to three months after 
infection. 

LASTS any time up to two years from infection. 

GENERAL CHARACTERS OF SECONDARY LESIONS.—Lesions 
affect skin, mucous membranes, lymph-glands, and eyes—Copper colour 
—Polymorphic—Roughly symmetrical—^Tend to spontaneous recovery 
—Wi^out pain or irritation (secondary ulcers and fissures in mouth 
are painful). 

GENERAL SYMPTOMS, which appear just before eruptions.— 

Anmmia. 

Aching Pains in bones and loins, worse at night. 

General Enlargement of the Lymphatic Glands. —^Most notice¬ 
able in posterior triangle of the neck and internal epi trochlear region. 
A Febrile Attack, occasionally lasting a few days. 

Cephalagia {ste under Tertiary Lesions). 

SKIN ERUPTIONS OF SECONDARY SYPHILIS.— 

I. Roseola or Erythema.— 

Chiefly over trunk and flexor surfaces of limbs. 

Patchy erythema fading on pressure. 

Often leaves a patchy pigmentation, especially round the neck of 
women. 
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SaeoodATj ^r^it-~Skia Eruptioiu, conHnued. 

2 . Papular.— 

All over the body. Very characteristic round forehead: 'corona 
veneris'. 

a. Squamous or Psoriasis: When papules are covered by scales 
of desquamating epithelium. 

S<mamous syphuides are very characteristic on the palms and soles. 

The scaly skin becomes heaped up and fissured. 

b. Condylomata, or moist papules on the skin: Papules present on 
surfaces of skin which are kept habitually moist. Occur in order 
of frequency: Round anus-scrotum—Perineum—^Vulva—Lips— 

* Umbilicus—^Axillae—Under breasts—Between toes—^External ear. 

These erytiiematous and papular eruptions are the only ones seen at 
all commonly. They are quite superficial, and leave no scar. 

3. Pustules. —^Resembling acne—When a number of pustules are close 
together, and break, and become covered by a large scab, it is termed 
ecthyma. 

4. BuLLOUS.^Pemphigus—^Laxge vesicles which suppurate, break, and 
are covered by a conical crust. 

3. Rupia.—^D eep ulcers covered by limpet-shaped wabs. 

Ecthyma, pemphigus, and rupia only occur late in very severe cases. 
Pemphigus is very characteristic of a severe form of congenital 
syphuis. They aU leave scars which are characterized by being 
circular or gyrate in outline, thin, supple, and white. 

6 . F^ombntary Syfhiuobs. —S3rphilitic leucoderma seen in the second¬ 
ary stage and affects the neck and shoulders. Lesion is hyperpigmen¬ 
tation with areas of depigmentation. May be due to syphilitic damage 
to suprarenal cortex. 

AFFECTIONS OF THE HAIR AND NAILS.— 

Alopecia.— 

z. General shedding of the hair and eyebrows during secondary Stage- 
Yields to generu treatment. 

3. Patches of hair follicles are destroyed by deep ulceration, either 
secondary, tubercular, or tertiary—Incurable. 

Onychia. —Nails may become grooved, brittle, and broken in late 
secondary syphilis. 

Perionycbia.— Secondary ulceration round nail margin—May cause 
nails to be shed. 

AFFECTIONS OF THE MUCOUS MEMBRANES OF THE MOUTH 

AND THROAT.— 

Simple Congestion of faucial mucous membrane. 

Bald Areas on tongue. 

i^ucous Patches, i.e., papules on mucous surface. 

Fissures, especially near angle of lips and edges of tongue. 

Ulcers.— Superficial, covei^ by grey membrane on tonsils and 
fences. They spread by narrow grey margin—^the 'mail-track ulcers'. 

(Bimima Glottidis occasionally complicate ulcerations at the back 
of the month and phaiynx. 

Stomatitis dub to Mbbcury.— spongy bleeding gums—^Profuse saliva- 
tU»—Foetid breath—Ulcers with dark rios^by bases. 
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TfHi$mttU cf Or4U Sewnda/ry ^phUis .— >> 

Avoid ateohol axul toba^. 

Qeanse teeth carefoUy. 

Gaxglei of alum or cluorate of potash. 

Touch ulcers with chromic acid, gr. z ad S j< 

SECONDARY AFFECTIONS OF THE EYES.— 
lama: Marked congestion, efEusion, and adhesions—^Pain slight. 
CRoaoroma. Rxtznitis (both rare). 

LATE SECONDARY LESIONS—sometimes termed 'reminders'—some* 
times forming intermediate or early tertiary signs.— 

Peeling patches on palms and soles—'syphilitic psoriasis'. 
S3rmmetrical painless epidid3rmitis. 

Synovitis, especially of knees. 

Osteocopic iMiins, or periosteal nodes, often in evidence. 

Tertiary Syphllla.— 

Lesions occur generally from second year after infection onward to an 
indefinite pmod. 

Are non-infective. 

Do not cause secondary lymph-gland enlargement. 

Asymmetrical. 

Affect the skin and deep tissues, especially Fibrous tissues—Bones—Viscera. 

Tend to (a) Deep ulceration; or (ti) Formation of a gumma; or {c) Fibrosis, 
i.e., hypertrophy of connective tissue and atrophy of parenchymatous 
tissue of affected organs. * 

No tendency to spontaneous cure. 

Are generally amenable to iodides. 

CHARACTERS OF A GUMMA.—Begins as collection of small round cells 
around blood-vessels in connective tissue. Blood-vessels are occluded 
by: (a) Endarteritis obliterans; {b) Pressure of small-celled infiltration. 
Cratrtd mass of cells dies and forms central * gummy' core. Suppuration 
generally supervenes in superficial gummata. \Vnien skin or mucous 
membrane has burst, a 'wet wash-leather slough' is seen. Healing 
involves deep scarring with great contraction. Is generally painless and 
without signs of inflammation. 

GUMMATOUS ULCER.—Formed by bursting of superficial gumma. 
History of preceding lump. Deeply punched out edges. Surrounding 
tissues healthy. Base formed by 'wadi-leather' slough. Granulations 
are firm, fibrous, and avascular. Outline is often formed by coalescing 
circles formed by fusion of small gummata. Painless. Scars left are 
thin and supple, with pale centre and pigmented margin. 

TERTIARY LESIONS OF THE SKIN.— 

Gummata, probably of subcutaneous origin—Commonest in region of 
knees—^Loins—Sacrum and buttocks. 

Lupoid Ulcbration. —^Tuberculous masses in the skin coalesce, ulcerate 
at one part and heal at another—Serpiginous outline—Especially 
attacks face, but may occur an3rwhere---Copper-red colour when 
active—Supple white scar when hc^ed. 

TERTIARY LESIONS OF THE BONES.— 

PBRiosnxis.—^Local, plastic, forming 'hard nodes'—^Diffuse, combined 
with sclnosing osteitis, causing osteosderosis {Fig. x6}. 

Gummata.— Subperiosteal, forming 'soft nodes'—Central, causing 
espaneion wita possible spontaneous fracture. 
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Tertiaiy Syphilis — Lesions of Bones, continued. 

Nbcrosis or Cariss. —^Probably resulting (a) from blood-supply being cut 
ofi by gummata or osteosclerosis, or (6) by secondary septic processes. 
Special Bones Afpectep.— 

Nasal. —^Necrosis, perforation of septum, sunken bridge. 

Hard Palate. —Perforation into the nasal cavities. 

Cranial Vault. —Especially frontal and parietal bones—One or more 
circular ulcers, or extensive 'worm-eaten' surface, black colour, 
necrosing fragments—Great thickening from osteosclerosis. 

Tibia, clavicles, femora, forearm hones. 

Sternum. 

Phalanges. — Especially proximal, causing S3rphilitic dactylitis—A 
local, hard, periosteal thickening occurs in waft of bone—It causes 
shortening of the bone, but seldom involves the joint—Painless, and 
rapidly heals under iodides. 

To be diagnosed from tuberculous dactylitis, which begins as central 
swelling at epiph3rsial end of bone—Is very painful—Involves 
joints—Is not influenced by iodides. 

LIPS. TONGTTE, and PHARYNX.— 

Lbucoplaxia. 

Fissures producing deep scarring and contraction. 

Gummata. —Commonest in dorsum of tongue—May destroy soft palate 
or produce extensive adhesions or phar3mgeal stenosis. 

LARYNX.— 

Hyperplasia of epiglottis or aryteno-epiglottidean folds. 

Gummata and gummatous ulceration. 

Perichondritis and Necrosis of epiglottis or arytenoids, or rarely 
cricoid and thyroid cartilages. 

Sometimes complicated by oedema glottidis. 

RECTUM.— 

Gummata surrounding bowel, ulcerating into its cavity—Forming 
fistulae—Producing commonest form of non-malignant stricture. 
CARDIOVASCULAR SYSTEM.—^The valves of the heart may be aflected, 
causing valvular disease. The large arteries are affected by obliteration 
of the vasa vasorum, causing a fibrotic degeneration of the tunica media, 
with loss of elasticity. This may lead to aneurysm of the aorta or any of 
the large arteries. 

VISCERA.—In order of frequency: Testis, liver, spleen, heart, lungs, and 
any of the other viscera rarely. 

Two forms : Softening Gummata and Fibrous Thickening. 
NERVOUS SYSTEM.— 

Cephalalgia, which may be marked in the late secondary or in the 
* tertiary period, is characterized by intensity, persistence, and liability 
to noctiraal exacerbations. 

Brain. —Gummata (usually begin in bones or meninges)—Obliteration 
of cerebral arteries—^Aneurysm of cerebral arteries—Chronic menin¬ 
gitis—Paralysis of nerves, especially second, third, fourth, sixth— 
General par^ysis of the insane. 

Spinal CoRu.-^hronic meningitis—Subdural gummata — Locomotor 
ataxy. 

Charcot'b Joints or perforating ulcer of the foot commonly result from 
sypMlitic tabes. 
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Oongndud or BtndtiMy Syphilis.— • *- 

MODES OF ORIGIN.— 

Patbrnai.. —Infection accompanying the spennatozoon. About 40 per 
cent of children thus infected are stillborn or die in early infancy. 
Matbrmal. —^The mother has sjmhilis before conception. The o^him ia 
primarily infected. The child mortality ia about 80 per cent. 

Mixbd Infbction. —Both parents have syphilis. The child mortality is 
about 90 per cent. 

MANIFESTATIONS.—Congenital syphilis may manifest itself in one of 
the following wa^:— 

1. Miscarriage during the early months of pregnancy. 

2. Birth of a stillborn macerated foetus. 

3. Child presents obvious syphilitic features—wasting, snuffles, etc.^ 

4. Child is apparently healthy at birth, but develops syphilitic stigmata 
during the first few weeks of life. 

COLLES'S LAW.—A healthy mother who begets a syphilitic child 
cannot be infected by the latter. 

PROFETA’S LAW.—A healthy child bom of a s}rphilitic mother cannot 
be infected during infancy. This immunity does not apply to the 
acquisition of syplulis in adult life. 

FCETAL SYPHILIS.—Usually produces abortion and stillbirth—^The 
foetus may be macerated—The placenta, liver, lungs, heart, and vessels 
are the seat of small-cell infiltration and are full of spirochaetes. t 

INFANTILE SYPHILIS.—The child is syphilitic at birth—Marasmus 
and cachexia make it wizened and monkey-like—The spleen and liver 
are enlarged—Hydrocephalus or microcephaly may be present. 

SYMPTOMS of congenital syphilis appear generally within three months 
of birth—^Are those of secondary and tertiary disease, with following 
special features :— 

Early Rash specially afiects buttocks and genitals. 

Ulcbrs round mouth, nares, and eyes leave radiating scars. 

Pemphigus is specially characteristic of a grave form It may affect 
even the palms and soles. 

General Stomatitis, producing early loss of milk teeth and deformity 
of pemlanent. 

Otitis Media, with permanent deafness 

Orchitis, producing a hard swelling of the testes on both sides, with 
atrophy later. It occurs within six months of birth; this and its 
bilateral character distinguish it from tuberculous orchitis of children. 
Purulent Rhinitis, producing ‘ snuffles loss of bridge to nose in later 
life 17). caries of spongy bones, with ozaena. 

High Palate (due to disease or stunted growth of nasal septum). 
Cranium. —Craniotabes: Uncommon to get this. Unossified spots in 
frontal or parietal bones. ‘Parrot's nodes’ over the frontal and 
parietal eminences, causing natiform or * hot-cross-bun’ skull. 

Both these lesions may result from, or be intensified by, severe rickets. 
Long Bones, especially humerus, tibia, radius, and ulna.—^Diffuse 
periostitis seen in the long bones after the child has begun to walk; 
most typical is the so-called sabre-shaped tibice. 

Epiphysitis, producing thickening—S^aration of epiphysi^ 
'Pseudo-paralysis'—Suppuration in joints, the acute arthritis 
of infants. 
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Coofsoital —Symptoms—Long Bonei, ^nOnmd, 

There ia an irragnlar proliferation and fatty degeneration of the 
cartilage cella, with defective ossification of tte growing end of 
the bo^. 

Joints may be affected.—(x) Chronic synovitis; (a) Symmetrical osteo¬ 
arthritis; or (3) Suj^uration seoondiMy to raiphysitis. 

LATE SYMf^Ms, occnning especially dnrmg puboty and adolescence: — 
Gummatous and Lupoid ulceration, most usually round nose, mouth, 
of knees. 

INTBRSTITIAL Kbratitis occuts usuallv fiom 5 to ao—Both eyes affected, 
but one at a time—Cornea is infiltrated witix round cells—Ground- 
glass edacity—^Marked circumcomeal zone of congestion—^Vascular 
patches on cornea ('salmon patches')—^Tends to recover—Leaves 
white patches. 

Dbapnbss due to labyrinthine disease. 

SCLBROSINO Osteoperiostitis or epiphysitis of long bones. May 
produce massive thickening, lengthening, or shortening. These 
lesions are often symmetrical. 

AFPBcno^s OF Teeth {Fig. x8). —In pennanent set in order of fret^ency: 
Central upper incis(m, lateial upper incisors, lower incisors wow:>— 
Cutting edge or crown smaller than base, forming 'peg-top* teeth. 
Semilunar notch in cutting edge {Hutchinson’s teeth). 

Uroer central incisors are widely separated. 

The first permanent molars are ill developed and dome-shaped, form¬ 
ing the so-called Moon’s teeth. 

PARASYPHILITIC PHENOMENA.—Idiocy, meningitis, encephalitis, 
spastic paraplegia, hydrocephalus. 

Frophylasls of Syphilis.— 

An inunction with calomel ointment (xo parts calomel, 20 parts lanolin) 
will prevent chancre formation if used within two hours of exposure 
to infection. 

Excision of a Chancre has no influence in preventing tiie development 
of the disease. 

TFontmont of Syphilis.— Treatment of syphilis falls into three groups: 
(x) General. (2) Local. (3) Specific. ' 

X. GENERAL.—Hygienic surroundings—-adequate food—tonics. Iron in 
the secondary stage to combat anaemia. Attention to oral and dental 
hygiene when receiving bismuth or mercurial preparations. 

2. LOCAL.— 

Chamcre—^nil until datfk ground reveals Treponema pallidum. Later, treat 
with weak anti8q>tic washes and apply X5 per cent calomel ointment. 
Month-washes in oral manifestations cont^ing mercurial derivatives. 
Condylomata—general cleanliness and dusting powders: calomel, starch, 
* and boracic. 

Gummatous ulcers.—Keep dean and bathe with mercurial lotions. 

3. SPECIFIC.— 

ARSENIC.—Various prqMrations have been used, neosalvarsan (N.A.B.), 
and, recently, less toodc mwharside. Give intravenously, and use 
frei^y prepwed solutions. l 4 tient examined carefully, especially with 
reference to cardiovascidar system. Urine examined va bile and 
albumin. No food for three hours before injection. Purgative the 
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n^t before injectUMi. Varloos standard coorses'in use. yfiae bxslait 
small doses, as 0*9 g. maphaxside, two injections in first week, then 
0'06 g. weddy for a course of ten iidections. Fdlowed by a montir of 
bismuth and iodides, and tiien farther courses of ten infectl<ms alter¬ 
nating with bismuth for at least one year. Recently intensive arsenical 
therapy has been used. i>atient receiving up to 1300 mg. in ten days. 
Not mthout danger. Toxic effects of arsenic are:— 

X. Extravenous injection—local ulceration and sloughing of tissues. 

а. Herxheima: Rraction.—'Therapeutic shock’ following liberation of 
syphilitic toxin after first injection of arsenic. Rigors, fever, msdaise, 
severe reactions if myocardium and aorta are at all involved in the 
syphilitic processes. May prove fiital. 

3. j^tritoid crises. 

4. Dermatitis. 

5. Jaundice. 

б. HaBmorrhagic encephalitis. 


RISMUTH.—Given as intramuscular injections of the hydroxide (o*a to 
0*3 g.). It may produce albuminuria or stomatitis. 

MERCURY.—^Whether by mouth (calomel) or by inunction, vaporization, 
oi; intra-muscular injections, mercury has now becm superseded by the 
preparations of arsenic and bismuth. 



Fig. 16. — Syphilitic osteoeclcro^ of tl^. 
The bone b tfakkened and the 

manow cavity befaig encmached on by tocnaao 
of tbe cortex. A bte tertiary maaifeatation 



Ftg. ly.—Faaes of congenital 
syphilb. Saddte-diaped brid^ of 
nos6. Low foiebeaa. Scars at the 
angle of the mouth. 


Ftg. 18.—Teeth in congenital syphiUa 
(Hutchinson's teeth). 
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SYPHILIS 


Treatment of Syphilis, continued. 

IODIDES.—Only necessary when tertiary symptoms are present. 

Act by causing small-cell infiltration to be absorbed. 

Dose, gr. v, increased to gr. xxx t.d.s., or until action begins to be appar¬ 
ent. Give with ammonium carbonate gr. v, and plenty of water. 
looiSM, or the irritative and toxic effects of iodides, consists in coryza 
and an acneform eruption. Coryza is more likely to occur after small 
doses than after large. 

Iodides should generally be given only for three or four weeks at a time. 
GENERAL PARALYSIS OF THE INSANE.—Treated by malarial 
ihoculation and pentavalent arsenic—e.g., tr3^arsamide. 

For treatment of cardiovascular syphilis and S3rphilis of nervous system, 
see standard text-books of medicine. 

Saiisty for BKarziage. —Is only safe four years after infection if treatment 
has been efficient, if no symptoms have been present for two years, and if 
the Wassermann reaction has been repeatedly negative. 
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Chapter VII 

TUBBBCUL08IS AND ACTZNOBiyCOSIS. 

TUBBRCULOSZ8 

Aetlolonr-— 

PREDISPOSING CAUSES.— 

Inherited Susceptibiuty, especially flat or narrow ^ests—'Sanguine 
and phlegmatic dispositions'. 

Children and young adults are specially susceptible. 

Atmospheric Conditions. —Bad ventilation, overcrowding, and dusty 
occupations are very potent causes. 

Any I^cal Wbakening of the tissue resistance.—Chronic catarrhal 
conditions—Strains, sprains, especially of bones and joints. 

THE EXCITING CAUSE is the infection by the tubercle bacillus. 

Tuberole BaoUlaa. —4-5/i long and o<2-o*3/i wide. Grows on blood serum, 
glycerinated agar-agar, or Lowenstein's medium* Grows very slowly, first 
as small dots, then as wrinkled layer. Filamentous forms, often branched, 
occur. Stains with difficulty, but retains the stain against extraction with 
acids, i.e., is acid-fast. (See Ftg. 3, p. 7.) 

THREE TYPES.— 

1. Avian, with no relation to human disease. 

2. Bovine.— Conveyed by infected milk, causing lymphatic, p^itoneal, 
bone, and joint disease. The most usual type in children. 

3. Human. —Conveyed by air, causing pulmonary and miliary infection. 
The usual type in adults. 

Methods and Channels of Infeotlon. —^Through respiratory organs by 
breathing tubercle-laden dust. Through alimentary organs by eating 
tubercle-infected food. Through injuries and abrasions of the skin or 
mucous membranes. Through lymph-channels, i.e., tonsil, bowel. 

Histology of a Tubercle (Ftg. ig). —^The grey miliary tubercle is smallest 
tubercle visible to naked eye. It consists of a number of submiliaxy 
tubercles or giant-celled systems. Each giant-cell system consists of:— 
Centrally-placed Giant Cell. —^Measures 50-500 ft. Many (20-50) 
nuclei massed near periphery. Bacilli are in the cell opposite to nuclei. 
Protoplasm is always degenerate: coagulation necrosis or caseation. 
Not to be confused with macrophages and the giant cells of the bone- 
marrow. 

Epithelioid Cells. —Placed in a zone round giant cells. Each is two to 
three times as large as a white cell. Elongated, with oval nudeus. 
Contain tubercle bacilli in or between them. Most characteristic feature 
of tubercle. 

LBUComrxss.—Fo^ a peripheral zone. Contain no .tubercle bacilli. 

Resuit irom inflammatory reaction round tubercle. 

Rbticuluu. —Fibrillar network between cellular dements. 
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Tttbereiilolis, eoniinued. 

L»t«r Stagts in the tuberculous process.— 

CASEATION.—^A number of miliary tubercles join to form a mass form^ 
of all three kinds of cdls. Blood-vessels being scanty or absent, necrosia 
takes place. This cell nemosis produces a cheesy structureless mass, 
known as caseous material. Casration is best marked near the centre 
of the tubercle. 

CICATRIZATION.~This is a process of repair. The granulation tissue 
surrounding the caseous centre is converted into fibrous tissue, and 
contracts. The liquid parts of the caseous material are absorbed, and 
the remainder forms a chalky mass—^the so-called calcareous trans¬ 
formation. 

LIQUEFACTION or SUPPURATION.-—This is similar to ordinary 
suppuration, but it takes place without the usual signs of influnmation. 
A chronic abscess is formed, i.e., cold abscess. If this Imion is near the 
surface it may burst, the contents of the abscess are discharged, and a 
tuberculous ulcer is formed. A lesion which is more deep may track 
^ong fascial planes and then become superficial and buiirt;, leaving a 
tuberculous sinus. 

PYOGENIC SUPPURATION.~In loc^ties, e.g., the lung, where free 
access to the air occurs, or in any lesion where contamination from the 
skin or alimentary tract has taken place, a true pyogenic infection is set 
up which rapidly destroys the tissues and produces all the signs of pyo¬ 
genic absorption. 

Spread of Tnborealoala.— 

BY LOCAL EXTENSION.—The disease spreads by direct contiguity 
from one organ to another, e.g., from the lung to the pleura or from 
a bone to the joint. 

BY METASTATIC DEPOSITS.-^nveyed by blood, lymph, or secre¬ 
tions. Pulmonary tubercle often arises from that of the joints, tubercle 
of the bladder from that of the kidney, tuberculous meningitis from 
tubercle of the testis. 
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BY GENERAL BLOOD DISSEMINAT10N.--A gwwnd miliary tulMtcs- 
Ions arises from the devdopment of tubercles round an the smaU vi{|sssis» 
eqiedally in the serous membranes. 

TMataseat. —^As a general principle, this is a disease from which reoovmy ^ 
will take place naturally, provided that the proper c o nst i t u tional and local 
conditions be observed. 

CONSTITUTIONAL CONDITIONS NECESSARY FOR RECOVERY.— 
FansH Ant, espedaUy dry, bracing, open air. Sdkuobt, or Ultka- 
VI01.BT Light Trbkapy. Administration of Vitamihs. Abniulant 
Nztrogbmous and Fat Food. 

LOCAL CONDITIONS NECESSARY FOR RECOVERY.— 

Rbst for the diseased part, both physical and functional. Hence tiie 
difficulty in treating tubercle in pa^ like the lung or bladder, which 
can never have complete physical or functional rest. 

Absbncb of Pyogbnic Infbction. 'When this infection has once 
occurred, natural cure is almost ht^less. , 

OPERATIVE TREATMENT is indicated generally when;— 

Adequate local rest must be secured, e.g., fixation of the spine or of a 
joint by a bone-graft. 

The local focus is causihg danger to life, e.g., tuberculous disease of the 
brain. 

The local focus is likely to infect other important organs, e.g., tubercle 
of one kidney or of one testis. 

The local focus affects an unimportant organ, e.g., tuberculous glands 
of the neck. 

Tuberculous suppuration has occurred. 

Pyogenic infecuon has occurred. 

Other serious visceral disease is absent. 

Rest and constitutional treatment have failed to cure. 

INJECTION OF TUBERCULIN.—^Various preparations from cultures 
of tubercle bacilli have been used for the treatment of the disease. The 
bacilli are killed by various thermal or mechanical means and an extract 
made from their remains; this forms tuberculin. The first dose varies 
from o'oooox mg. to o'oooz mg. according to the age of the patient, and is 
increased up to o*ooi mg., being given about once a week for a course 
of three months. Opinions differ much as to the value of these injec¬ 
tions. 

Diagnoais. —In obscure cases the following methods have been advised. 
They are not reliable, since even well-healed lesions, or some insignificant 
and quiescent glandular infections, will give the reaction. The reaction 
is related to anaphylaxis, and is not altogether devoid of danger. 

Injections of thb Old Tubbrcuun. —Koch's tuberculin (0*005 c*c*) is 
injected hypodermically. A sharp reaction follows in a few hours— 
malaise, temperature of ioi'*-i04° F., and local pain and sweUing of 
the affected focus. This is not free from danger, and is now seldom used 
except in the case of cattle. 

Injections of thb New Tubbrcuun (T.R.) in doses of o*oox to 0*002 mg. 
This affects the opsonic index in tuberculous cases. Thus: (x) A markra 
alteration in the opsonic index after tuberculin; (2) A variable opsonic 
index when taken on different occasions; (3) A considerable rise in tiie 
index after massage or exercise—all indicate tuberculosis. 
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TUBERCULOSIS AND A C TIN O H Y C O S IS 


^ Tubereulosb — ^Diicnosis, coniinued. 

Calmbtts’s Ophthalmo-rxaction. —A drop of a watery preparation from 
the dried T.R. is instilled into the eye. Within six hours dight inflam¬ 
mation of the conjunctiva, especially at the inner canthus, indicates a 
positive diagnosis. It is not free from a slight risk of causing ulceration 
or severe conjunctivitis. 

VoN Pxrqust's Cutaneous Reaction. —Four scarification marks are 
made upon the patient’s skin, and into two of these the new tuberculin 
is rubb^. The scratches thus treated show a marked inflammatory 
reaction within two or three days as compared with the others. This 
reaction, on account of its simplicity and freedom, from untoward results, 
is now used almost to the exclusion of the other methods. Of value in 
children up to the age of 12 years. 

ACTINOMYCOSIS 

Aetiology. —It is caused by infection by the Streptothrix actinomyces. 

The Actinomyces is an anaerobe and grows in cultures in the form of long 
branching filaments. In the tissues it is arranged in the form of radiating 
club-shap^ masses, from which it was named the ray fungus {Fig, 20). 
These masses form granules in the pus which are visible to the naked eye. 
An aerobic lorm may occur. Filaments are Oram-positive, but the dubs 
are Gram-negative, and are only found in the body and not in cultures. 

In Cattle commonly affects tongue and jaw, forming chronic hard swellings, 
which break down to form suppurating sinuses. 

Dlatrlbnttoa In Man.— 

The Upper or Lower Jaw. tongue, or floor of the mouth is attacked most 
often, by direct infection by diseased com. About 55 per cent of cases 
occur in the region of the angle of the jaw, e.g., cervico-facial type. 

The Lungs and Pleura are infected by inhaled partides, and clonic 
lesions like those of tuberde are caused. These may form an empyema, 
and the ribs and chest wall become the seat of chronic suppuration. 

Any part of the alimentary tract, especially the Cacum, Appendix, and 
!^vxr, may be infected by swallowed pa^des. 
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Fft 4 liol 9 gIe«l Aafttomjt—At first a hard, inddent nodule is fonned, e»g.> 
in the jaw. Usually at the site of a carious tooth. Then the soft {Mufts 
are involved in the'nodular mass, whidi sofhms and breaks down, forming 
' a multUocular abscess (^. 2x). This discharges pus containing tiie 
characteristic granules. The wools jnocess is marked by pronounced 
fibrosis, producing a dense scarring, which, while it deforms me part, tends 
to limit the diffunon of the disease, which is therefore very chronic in ifo 
course. Secondary ^tic infection of the diseased areas occurs sooner or 
later, and is the ultimate cause of death. 

Treatment is by local excision and wasion where possible, and by large 
doses of potassium iodide, 5^1 thrice dsdly, or iodine in milk. If sinuses 
present these are scraped ana laid open and packed with zinc peroxide 
paste (freshly made). Sulphapyridine therapy has proved useful in those 
cases where iodides have proved inefiective. Couosol copper imected 
along the edge of the indurated area has given beneficial results. ra3r8 
and radium are said to have curative effecto. As a rule the visceral disesM 
' is surely though slowly fatal. 


Madura Foot is an actinomycosis or mycotic infection of the foot. Only 
found in India and trc^icm regions, sheeting bare-footed natives. 
Chronic suppuration with multiple sinuses. 

Destruction of the tarsal bones and joints. 

TREATMENT.—Amputation. 
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TUMOUBS AND OTBTS 


DAflnltion of Tumour. —^An autonomons, heterogenous new formation of 
cells which do not obejr the ordinary laws of physiological growth and 
subserve no useful function. 

Adami suggests classifiying tumours histologically into two classes:— 

I. Blastomata. —Produced by abnornuu growth of component cells 
of the individual. 

a. Pulp tumours: (i) Simple, e.g., fibroma, lipoma etc.; (ii) Malignant.* 

b. Rind tumours (from coving and lining tissues): (i) Simple, e.g., 
papilloma; (ii) Malignant, e.g., carcinoma and endothelioma. 

2 TERATOMATA.->:^mposed of cells of one individual included in the 
tissues of a second individual. These tumours arise from totipotent 
cells. 


OLINZOAL CLAB8IFZOATZON 

I. Zttuooont Tumours.— 

Encapsuled, or if diffuse they do not infiltrate. 

Do not affect the lymph-glands. 

Do not recur after complete removal. 

Do not disseminate. 

Do not endanger life, unless they mechanically interfere with some vital 
organ, or umess they lead to hsemorrhage or infection. 

Often multiple, and of different genera. 

II. BUUgnmit Tumours.— 

Are not encapsulated, but infiltrate the surrounding tissues. Sarcomata 
are often in a capsule in their early history, but inevitably break through 
the capsule before long. 

Affect adjacent lymph-glands. 

Tend to recur after removal. 

Become disseminated in distant organs. 

Untreated they inevitably destroy life. 

Primary growth is always single, except for rare cases of bilateral sarcomata. 

THEORIES OF THE NATURE OF MALIGNANCY.— 

1. Cohnhbim’s 'Inclusion Theory*. —Supposes the accidental inclusion 
of groups of embryonic ceUs in abnon^ positions. These may be 
from cell 'rests’, e.g., accessory s^een, pancreas, or adrenal, or from 
the vestiges of structures which nave only an embryonic existence, 
e.g., branchial clefts^ 

2. Theory of Micro-oroanum or Virus.— 

Facts in favour:— 

a The general similaiity to bacteria! diseases, the local origin, tiie 
dissemination, and cachexia. 
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6. The ralMkA tq eome terina of kmmn becteciel Ofigifi. o^g^, thAie 
of tiii j i dr i f i iet 

c. The phenoeaeAit of Jensen's nuiose cancer amd Bone's c hteken 
cancer, tiie cells which can be inoculated from one animal to 
anotiier. 

Facta against:— 

a. The most biborious research has failed to demonstrate an oiganism 

whose injection prodnces the disease. 
h. The feet that metestatic growths consist of the same cells as the 
primaxy shows an exnbenuit activity in the tissue ceUs, and not 
merdy that they are invaded by a for^gn organism. 
c. The great rarity of infection or contagion. 

3. Thb TBsory of Altered Cell" Equzubrium. —^As the result of 
some stimulus the cells have &e normal relations betwew function 
and repxx)dnction altered so that l^ey reproduce themselves indefinitely 
without regard to physiological needs. They destroy neighbouring 
cells and migiate to otimr organs, where they continue to proUferate, 
i.e., they become parasitic. 

Facts in favour 

a. The phenomena of conflict between the cancer cells and those in 
their vicinity. 

b. The resemblances between the cancer cells and those whose chief 
object is reproduction, viz., the germinal cells, shown by the method 
of nucleus division. 

RX8TOLOOXOAL OLA8SXrZCA.TZON 
X. BLASTOIIATA 

A. Stamle or Typical Pulp Tnmonra,— 

I. LITOMA (Fat Tumour ).— 

Subcutaneous. —^May be sessile or pedunculated. 

Lobulated and encapsulated, and painless—^the common kind. 

Multiple, painful—^posis dolorosa (Dercum's disease). These are 
neurolipomata. 

Diffuse—in neck, axilla, groin. 

Fatty hernia of the linea alba. 

SuBSEROUS. —^In pmtoneal cavity—^In hernial sacs—Exaggerated 
appendices epiploicas—In ^rmatic cord. 

Submucous. —Rare—Small—Conjunctiva, larynx, and any part of 
alimentary canal. * 

SuBSYNOviAL. —Forming pedunculated masses protruding into joint 
cavities—^'Lipoma arborescens'. 

Intermuscular.— Comparatively common. 

Intramuscular. —Rare. 

Periosteal. —^Mixed with striped muscle fibres, generally congeni^. 
Meningeal. —Either intra- or extra-dural—Often associate with spina 
Ufida—Often congenital. 

2. CHONDROMA (CatiilM* Tumour). —Often degenerate into mucus, or 
ossify—^Long bones of limbs at epiphysial junction—^Especially from 
phalanges and in rickets. Someitimes affect the pelvis or sternum 
or spine, when they sure likely to become chondxo-sarcomata in later 
yuwB, 

EccRONDROSts.—Local outgrowth of articular cartilages, especially knee; 
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TUMOUBS AND CYSTS 


Sinq^o or Typical Pulp Tumoun—Chondroma, continued. 

Enotondrova.— Usiiall]^ in the bonea of the hanH and feet in 

3ronng people. Ollier's disease (hereditary deforming dyschondro* 
plasia) is a rare form of true enchondroma. 

3. OSTEOMA (Boms Tumour). — 

Compact or Ivory. —^Dense and sessile. From frontal bones, espedally 
in sinus or orbit—External auditory meatus—Angle of mandible. 
Cancellous. —^Tip|^ with cartilage untii growth ceases. Generally 
from epiphysial lines of long bones. 

Other !tony Outgrowths.— ^ubunraal exostosis, generally from great 
toe—Ossified tendon insertions—Ossified muscles. 

4. ODONTOMA (Tumours developing from Teeth or Teeth Germs). — 
Epitoelial. —Probably malignant. Epithelial columns with cystic 

dilatation embedded in fibrous tissue. Arise from enamel organ. 
(See Chap. XXVII.) 

Follicular.—A follide containing a permanent tooth crown remains 
dera in the jaw and becomes distended like a cyst. (See Chap. 
XXVII.) 

Radicular.—H ard mass of dentine'and cement attached to root of 
tooth. 

5. FIBROMA (Fibrous-tissue Tumour). — 

Simple.— Composed of masses of fibrous tissue. Gums (epulis)— 
Ovary—Uterus—Nerves. 

Molluscum FIbrosum. —Overgrowth of skin and subcutaneous tissue 
in pendulous folds or pedunculated tumours. Often associated with 
multiple neuromata. 

6. MYXOMA (Mucoid Tumour). —Very rare in pure form. Often present 
M degeneration product of other tumours. Nasal polyp (ther common 
instance) is probably only oedematous granulation tissue. 

7. GLIOMA.—Consists of delicate, branching, neuroglial cells. Brain— 
Spinal cord. 

8. NEUROMA (Nerve Tumour). — 

True.— 

MuUipiicatiou of Actual Nerve Elements .—Rare. 

Gaf^lioneuroma. —Ganglion cells and nerve-fibres usually associated 
with sympathetic cord. 

Neuro-blastoma. —Leas differentiated. 

False.—F ibromata growing in nerve-sheath. 

Localized. —^Painful nodule in subcutaneous nerve. 

Diffuse. —^Molluscum fibrosum and Recklinghausen’s neurofibroma¬ 
tosis. 

P/sx*/orm.—MjDEomatous thickening, genmaUy on nerves of scalp. 
Amputation Stump Neuroma, 

9. MYOA^.—Consists of unstriped muscle and connective tissue. 

Occurs in uterus, bladder, esappha^s, and intestine. 

Hard or soft, according to proportion of fibrous tissue to muscle. 
Generally multiple and encapsuled. 

Tends to degeneration and other changes: Calcification—^Myxomatous 
degeneratm—Gangrene—Sarcomatous growth. 

Striped muscle tumour—rhabdomyoma—^very rare. Congenital. Site: 
heart and Iddnesps. 
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VALIONAKT PUL^ TtTMOlTtta 


lo. OSTEOCLASTOIKA OR GIANT^^ELLED TtJMOUR OF BCSm.--* 
ConaistB of red marrow tiasoa, many mnltinuclear oelb embei]4ed 
in mass of ronnd and qnndle ceUs. 

Very vaacnlar, even pulsating. 

Occurs in ends of long bones (especially head of tibia and lower end of 
radius), in mandible or maxiUa. or as an “^ulis^\ 

Expands <)uter layer of bone to thin shell. 

Does not disseminate nor affect lymph-glands. 

Does not recur if removed locally. 

Multiple Myblomatosis. —^This condition is not to be confused with 
the single osteoclastoma. Multiple myelomatosia is a diffuse tumour- 
like affection, chiefly of spine, sternum and ribs, and ski^, tiioi^ may 
be any bone. Associated with Bence-Jones proteinuria. Radio¬ 
sensitive, unlike single osteoclastoma. 

B. Malignant or A^leal Pnlp Tumours.— 

1 . SARCOMA {Maligtuuti Pulp Tumour ).—Occurs in any tissue of the body, 
bones being s^i^y liable. Femur, tibia, scapula, and innominate are 
most frequency affected. 

Very vascular. May cause a bruit. 

Liaole to infect blo^-stream by venous dissemination, and thus cause 
metastatic growths, most commonly in lungs and liver. 

Lymph-vessels are absent or scarce. Many varieties never infect lymph- 
glwds. 

Degenerative processes, haemorrhagic or myxomatous, common. * 

Of^ occur in childhood or infancy. 

In the case of the eye, kidney, ovary, and adrenal in infancy, the sarcoma 
may be bilateral. 

Consi^ of immature connective tissue. 

Differs from innocent connective-tissne tumour by preponderance of 
cellular over intercellular elements and the immature character of 
the cells. 

Difims from malignant epithelial tumour by fact that the cells axe not 
arranged in groups, and that they are separated by intercellular 
tissue and blood-vessels. « 

Varibtibs.— 

a Round-celled Sarcoma .—Universal distribution in tissues, and 
occurs at any age. ^ 

Intercellular substance reduced to a minimum* 

b. Lymphosarcoma .—^Tissue with structure of lymph-gland—definite 
intercellular network enclosing small round cells. 

c. Spindle-ceUed Sarcoma (including the so-caUed ‘mixed-celled 
sarcoma*).—Cells are fusiform, or oat-shaped. In sections some 
are round, others elongated. 

Intercellular tissue ofl^ develops into fibrous tissue, cartilage, 
muscle, or bone. 

Occurs in periosteum and in glands, e.g., ovary, testis, mamma, 
kidney, parotid. 

In some the cdls develop to resemble fibrous tissue, giving the fibro¬ 
sarcoma (recurrent fibroid). Rarely form metastases, but tend to 
recur on removal. 

d. Alveoku Sarcoma .—Cdls arranged in alveoli like those of a 
carcinoma. 

Originate in skin in hairy moles. 
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TUMOURS ANP CYSTS 
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MaUgnAnt or AQrpieal Pulp Tumourt—Sarcoiiiar<--V«riitiM, continwd. 

t. Melanoma. —^Theso are pigmented tamouxe, the simple type reiHre- 
sented tiy the pigmented ncevi, but from these and from tfssues con> 
fAining melai:w, the intensely malignant melanoma may arise. 
Contains masses of brown pigment behreen and in tiie cells—Cdls 
vary in sise and shape—of^ of an alveolar type. 

The urine may contain the pigment and bla^ens on ejcposure or 
after oxidation. 

Originates in skin (moles), nail matrix, vulva, anus, palate, and 
uveal tract. At any age. 

Intensely maligx^t. Infects lymph-glands and rapidly disseminates 
Note. —^The precise classification of the melanomata is under dispute. 
Some authorities group with carcinomata, some with sarcomata; 
f. Chloroma. —A lymphosarcoma of grass-green colour. Occurs in 
children and young adults, growing on tte skull bones chiefly. It 
is intensely malignant. 

Trbatuxnt of Sarcomata.— 

Free and Early Removed of the affected part is the rule. In the 
Case of round-cell sarcoma, melanoma, and sarcoma of the femur 
it is almost hopeless. 

RadiaHon .—Some sarcomata are radio-sensitive (lympho-sarcoma). 
The tendency is for the tumour to disappear after relation and then 
to return after an interval in a more radio-resistant form (if dissemina¬ 
tion has not already taken place.) 

Injection of Coley’s Fluid. —^An attack of erysipelas has been 
observed to check the groivth of sarcomata. ‘!ne mixed toxins of 
streptococcus of erysipelas and Bacillus prodigiosus are injected— 
if possible into the tumour—^beginning with small doses and increas¬ 
ing until a rise of temperature is prranced. Repeated daily or on 
alternate dajrs for at least four weeks. If no improvement occurs in 
this time it is discontinued. If the case improves, continue for a 
year. Used also as a prophylactic against recurrence after operation. 
Best results have been wilh spindle-celled sarcoma. 

2. ENDOTHELIOMA is a neoplasm which arises from endothelial tissues, 
usually in a gland, e.g., the parotid or testis. It includes a quantity of 
glandular tissue, toge^r with cartilage, and is very prone to myxo¬ 
matous change. AIm develops in the serous memmanes—^pleura and 
peritoneum—an<Y from the' carotid gland ’ in tiie neck. The arrangement 
of the endothelium in branching columns gives a strong resemblance to 
an epithelioma. 

Origin may be from endothdium:— 

Lining lymphatic clefts or spaces. 

Lining blood- or lymph-vesmls, or 

Lining l3rmph-vessds in riieath of blood-vessels (perithelioma). 
Mbninoxoma, sometimes termed a Psammoma or Endothslzoma, arises 
firom the endothelial cells of the arachnoid villi. 

Cdls are amnged in whorls. Central portions become calcified. 

3, ADRENAL TUMOUR OR HYPERNEPHROMA.—At)i>ical carcinoma 
arising in renal tubules, which may be situated beneath renal capsule, 
beneam hepatic capsule, or in the pelvis. 

Imitate the str u c t u re of the achn^l sooa fasdculata. 

Often occur in infants, and are then generally bilatetal. 

Metastases occur easily, queading by tiie vems. 


MALIGNANT BIND TUMOUBS 
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O. 8lm]^ or TyploOl Bind Tattouro*^ 

1. PAPILLOMA.—Consists of a central axis of vascular jEil»Dus tissue 
surrounded by layer of ^ithelium. Epithelium never dips down into 
the tissue below the basement membrane. 

Note. —^True papillomata are prone to carcinomatous transformation, and 
hence they are dangerous tumours, though benign at first. 

Warts.— Occur on the skin, tongue, or larynx. 

Single and stationary: May develop into horn, sarcoma, or epithelioma. 
Multiple: Possibly infective—Especially in children—Often vanish 
rapidly. 

Genital: Result from vaginal or urethral discharges. 

Villous Papilloma. —Delicate branching filament occur in bladder 
or renal pelvis, and choroid plexuses of brain. 

Intracystic Papilloma —Occurs in ducts of glands, e.g., mamma or 
ovary. 

2. ADENOMA.—Innocent tumour Consists of gland tissue unconnected 
with ducts. Often encapsuled. Often of mixed nature, e.g., fibro> 
adenoma. 

May occur in any gland. Common in mamma, ovary, p^otid, thyroid, 
sebaceous glands, and uterus. 

Alveoli, having no duct outlets, are very often cs^tic. 

When growing from a mucous surface they are pedunculated and called 
polypi. Common in rectum and uterus. 

Usually occur in adolescence. * 

Note. —^The true adenomata, while benign at first, are prone to carcmo- 
matous transformation 

3. ANGIOMA (Tumour consisting of Blood-vessels). — 

Simple Nisvus —Skin, subcutaneous tissue, mucous membrane. 

Birth mark, or port-wine stain; Involves only capillaries. 
Telangiectasis: Arterioles, venules, and capillaries. 

Naevo-lipomata. Encapsuled masses of fat and nxvoid tissues 
Cavernous Njevus. —Skin, mucous membrane, surface of liver. 

Tissue similar to erectile tissue, contaimng large blood spaces. 
Plbxiform Angioma. —Subcutaneous tissue, especially scalp or limbs. 
A superficial mass of tortuous veins is a marked feature, and hyper¬ 
trophy of the tissues is common. 

Cirsoid aneurysm—Aneurysm by anastomosis, etc 

4. LYMPHANGIOMA (Tumours consisting of Lynfph-vessels).— 

Simple or Cavernous. —iDilated lymphatics. In skin, mucous mem¬ 
brane, especially tongue or lower lip. > 

Lymphatic Cyst. —Cystic hygroma—Usually congenital—^Neck, axilla, 
or groin. 

D. Malignant or Atjrpioal Bind •Tumoura.— 

1. CARCINOMA.—Malignant tumour. Consists of mass of epith^al or 
gland tissue of an abnormal type. Chief points are:— 

Arise in situations where the tissues are exposed to constant irritation 
(chemical or possibly mechanical), e.g., the tongue of clay-pipe smokers, 
on the skin of those who work with tar, paraffin, soot, or X rays. Also 
in the site of ulcers or scars, e.g., in stomach, cervix uteri, or lupus scars. 
Glandular alveoli penetrate below basement membrane. 

Alveoli may consist of solid columns of cells instead of hollow tubes. 
Irregular and disorderly proliferation of gland tissue. 
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Malignant or Atypical Rind Tumours—Carcinoma, contintud. 

The fibrous tissue in the neighbourhood undergoes a marked proliferation 
vrhich is of the nature of a hostile reaction. 

They are rich in lymphatics and poor in blood-vessels. 

Very liable to ulceration, necrosis, or colloid degeneration. 

Quickly infect lymph-glands—Rapidly disseminate. 

Lox^l infectivity is shown by growth of a second tumour in a place in 
contact with the first, e.g., from one labium to the opposite, from an 
ulcerating cancer of tiie breast to the skin of the arm. These occur¬ 
rences are very rare. In operations where the cancer is cut into, the 
stitch holes may be the seat of recurrent growth. 

Very rare in young—Commonest at 45-65. 

Brbder has classified carcinomata into four groups according to type of 
cell and its arrangement Group I least malignant. Group IV mqst 
malignant. 

Varieties — 

a. Squamous-celled Epithelioma. —Consists of downward growing 
columns of stratified epithelial cells, simple or branching. 

Begins rs a wart, ulcer, or fissure 

Occurs in any surface covered by stratified epithelium—Mouth, 
tongue, oesophagus, larynx, anus, penis, scrotum, vulva, vagina, 
cervix—Skin, especially at site of warts, scars, or chronic ulcers 
—Bladder. 

Columns of down-growing epithelium often become horny, forming 
cell-nests or epithelial pearls 

Rapidly invades lymph-glands, and invades neighbouring structures. 
Visceral metastases are rare. 

h. Columnat-celled or Acinous. —Arising from and mimicking a 
tubular gland structure. 

Commonest in alimentary canal—oesophagus, stomach, colon, and 
rectum (Ftg 22)—uterus. 

c Spherotdal-celled —Solid columns of spheroidal cells 
Commonest in breast {Fig. 23) and stomach 

Sctrrhus: A spheroidal-celled carcinoma in which a large pro¬ 
portion of connective tissue occurs, forming a very hard growth. 
Especially common in old patients. 

Encephaloid Cancer: A carcinoma containing a minimum of 
connective tissue, forming very soft growths. 

Usually spheroidal-celled. Especially common in young patients. 
d Rodent UUer or Basal-cell Carcinoma {Ftg. 24).— 

Probably starts in the cells of sebaceous glands—Begins as a nodule 
on the skin—Ulcerates after several years. 

Slowly destroys every tissue it meets, e g., eyeball, bones of face. 
Edges show but little heaping up—Often covered by a scab, but 
never heals by cicatrix 

Never infects lymph-glands Never disseminates. 

Commonly occurs on nose, eyelids, orbital angles, or cheek. May 
occur on neck, or rarely on trunk. 

Common in the aged, rare before 40 
Seldom recurs after complete removal. 

Microscopically, it contmns no ‘prickle* cells like an epithelioma, 
it never has c^-nests or any keratinisation, and its cells are 
smaller than those of an epithelioma. 




TREAT M'E NT OF CANCER 


67 


2 CHORION-EPITHELIOMA or deciduoma malignum — 

Generadly occurs m the uterus after a nuscamage 
Consists of tissue like that of the early foetal chononic tisane, viz 
Multinucleated masses of protoplasm, the S3mcytium, and many 
spindle cells like those of Langhans' layer 
Exactly similar tumours occur in the testis, therefore they are, strictly 
speaking, teratomata 

Leads to early multiple visceral metastatic growths, especially in the 
lungs 

The Treatment of Cancer 

EARLY REMOVAL, with a good margin of healthy tissue and with the 
associated lymphatic area, is imperative in all possible cases 

X RAYS —For superficial growths e g . rodent ulcer or recurrent nodules 
in the skin after breast cancer, X rays are often curative For certain 
deep growths, lymphosarcoma, lymphadenoma, or even metastases of 
carcinoma m bones, deep X rays are efficacious, causing temporary 
arrest or disappearance of the tumour and alleviation of symptoms 
Recently the low voltage contact X-ray therapy (Chaoul) has produced 
some good results in skin carcinoma buccal carcinoma, and has been 
tried in cases of carcinoma of the bladder 

RADIUM —Is used as a potent source of radio activity Radium gives 
off three sets of lays a rays with no penetrating power rays.with little 



Fig 34 —Rodent ulcer 
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Treatment of Cancer—Radium, contmued. 

penetration but with destructive effect on the tissues (if unscreened 
radium is used, it will by reason of the rays act as a caustic and make a 
deep bum very slow to heal); y rays vrith' great penetrating power and 
with a selective action on germinating cells, e^ecially those of malignant 
growths. A solution of radium salt gives on a radio-active gas called 
radon, the potency of which lasts only for about one week. 

Forms op Application. —Radium is employed in four ways; (i) Flat 
applicators containing about 5 to 20 mg.; (2) Plat%num needles contain¬ 
ing 1 to 5 mg in the form of one of the salts, usually the sulphate, 
the platinum case being about 0-6 mm. thick so as to screen off ^e 
rays; (3) Radon seeds —glass or metal capsules containing radium 
emanation, each containing about i to 5 units of emanation (this unit 
IS called a millicurie and is part of the gas which would be given 
off from I g. of radium); (4) A bomb (teleradium)—a large quantity of 
radium. 4 to 5 g., in a heavy metal container, through a screened 
window of which the rays can be directed on to the patient from a 
distance of i to 6 ft Severe constitutional symptoms are likely to arise 
during boir b treatment as the blood-count diminishes rapidly. Dosage 
is expressed in ‘ r ’ (Roentgen) units—the r-unit being that quantity of 
radiation which under standard conditions produces a conductivity 
such that the saturation current equals one electrostatic unit. 
Indications for Various Applications. —In most cases, the method 
of choice is interstitial radiation, by which needles containing i to 3 mg 
are buried in the tissues in and around the growth so that about i mg. 
of radium is allotted to each cubic centimetre of tissue, these are left 
in place for about 6 to 10 days Surface radiation is by the flat applica¬ 
tors heavily screened by lead, or by incorporating a senes of needles 
in rubber or wax so as to act at about i or 2 cm away from the skin; 
thus the whole of the front of the neck or the chest may be radiated 
so as to act upon glands or possible fugitive malignant cells. Radon 
seeds are used for inaccessible places, e g , the brain; they are left 
permanently in place The bomb is used in order to irradiate a wide 
area of deep lymphatics, e.g, in the chest or pelvis after a primary 
growth m the breast or uterus has been treated 
Indications and Results of Radium Treatment of Malignant 
Disease. —It is impossible as yet to estimate the proper value of radium, 
because there has not been time enough to wait for late results. Moder¬ 
ate opinion would accept the following estimate In suitable cases, 
radium has the same effect as excision of a primary growth, with the 
advantage of avoiding a mutilating and sometimes dangerous operation. 
It can often arrest for a long time an inoperable growth. • It is doubtful 
whether it can prevent or cure lymphatic spread. 

Superficial Growths such as RodeiU Ulcer or Secondary Skin Nodules 
after Cancer of the Breast. —Radium is effective But in rodent ulcer, 
if the effect is not immediate and complete, it is better to excise. 
Mouth. —Epithelioma of the tongue or lips, and some cases of laryngeal 
growth, should be treated by interstitial radiation, followed by 
excision of the glandular areas. The growth disappears, mutilation 
IS avoided, and mobility of the parts is restored There is no 
evidence that late results are better than after excision. 

Cervix Uteri. —Radium has given such good results that it has been 
adopted as the routine treatment by many surgeons. It avoids the 
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ordeal and high mortality oi the radical Wertheim opMttioat hat 
it is too soon to a&y whether the late results are as gOM. 

BvMst .—^Radium is indicated in all inoperable cases or those with 
involvement of akin and glands, and in patients who refuM operation. 
Only a few enthusiasts use it for early cases, where radi^ operation 
gives such good results. 

Must irradiate:— 

1. Whole of breast. 

2. Axillary lymphatic glands. 

3. Supraclavicular lymphatics 

4 Parasternal lymphatic glands. 

Brain, Rectum, Bladder. —In these the method is under trial and is a 
hopeful alternative to doing nothing in inoperable cases, but not 
justified in those where the growth can be removed. 

Bone. —Radium is useless, because it cannot effectively penetrate the 
bone tissue without causing extensive necrosis. 

VARIOUS PALLIATIONS.—From time to time different mjections 
have been tried in hopeless cases, with an occasional improvement. 
Substances such as colloidal lead, lead selenide, goat's serum, extracts 
of spleen, pancreas, placenta, and the like have all been tried. 

B. Dermoids. —Skin or mucous-membrane tumours occurring in situations 

normally devoid of these structures. 

SEQUESTRATION DERMOIDS.—Occur in masses of embryonif epiblast 
which have become sequestrated in the deep tissues during development 
especially along lines of fusion of epiblastic folds. 

Situation. —Mid-line of body, except from tip of nose to occiput. In 
facial and branchial clefts, inner and outer canthus of eye, sides of 
nose, angles of mouth, pinna of ear. 

Over scalp in the cranium and root of nose they are caused by patches 
of epithelium being cut off by inward growth of membranous lx>nes 
from the surface skin Hence these varieties either lie in a hollow 
of the bone or els^ underlie the bone altogether. 

IMPLANTATION CYSTS.—Found under the skin or conjunctiva when 
pieces of epithelium have been buried by injury, 

TUBULO-DERMOIDS.—Arise in a persistent foetal duct 
Lingual. —Upper part of the thyroglossal duct. 

Thyroglossal —Anywhere in mid-line from hyoid to stemuip, from 
persistence or diverticulum of thyToglos.sal duct 
Branchial. —Cysts beneath the deep fascia of neck arising from bran¬ 
chial clefts 

Rbctal. —From post-anal gut. They may project into rectum as a 
polypus. They may lie between rectum and sacrum. They may 
bulge out behind as sacrococcygeal tumour 
Urachal. 

OVARIAN DERMOIDS.—Probably arise from an ovum by an abnormal 
reproductive development, possibly by parthenogenesis or by inclusion 
of a fertilized ovum within the body of the foetus. 

Contain skin and glandular structures of the utmost complexity: hair 
(often very long); glands (sebaceous, sweat, mammary); skin append¬ 
ages (horns, naSs, epithelial pearls); bone and teeth. 

Somewhat similar tumours occur in testis 
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Dermoids, continued 

MOLES.—^Dermoid patches. Haiiy, pigmented, raised areas of skin or 
conjunctiva. 

Base consists of large cells arranged in an alveolar fashion. 

Often form starting-place of melanotic tumours 

n. TERATOMATA 

A teratoma is a conglomerate mass of foetal tissues and organs. 

Represents a ‘parasitic’ foetus, that is, an incompletely separated and ill- 
developed twin. 

Or may possibly arise from activity of an undifferentiated reproductive cell. 
Commonest in sacrococcygeal region. 

Ovarian and testicular dermoids may be of this nature. 

CYSTS 

Of Embryonic Origin.— 

DERMOID CYSTS (see p. 69). 

DENTAL CYSTS (see Odontoma, Chap. XXVII) 

TUBULO-CYS'lS—Dilatation of functionless ducts. 

Cysts of the Urachus, Cysts of Vitello-intestinal Duct. 

Cystic Disease of Testis and Cyst of the Epididymis arise from 
Wolffian gland and duct 

Paroophoritic Cysts Parovarian Cysts, and Paravaginal Cysts 
arise from Wolffian tubules and duct in female 
Congenital and Infantile Hydroceles 

Distension Cysts. —Formed by the distension of closed cavities. 
GLANDULAR —Thyroid—Pituitary—Some ovarian. 

NEW GROWTHS, especially adenomata —Adenoma of breast—Ovarian 
adenoma. 

PERITONEAL — Hydrocele— Tunica vaginalis—Canal of Nuck—Fun¬ 
icular process—Ovarian—Hydrocele of hernial sac 
SYNOVIAL— , 

Bursa.—D istension of normally-placed bursae, e g,, prepatellar— 
Bursae connected with joints, so-called ‘ Baker’s ’ cysts—Bursae of new 
formation, e g , that between hyoid bone and thyroid cartilage. 
Ganglia.—H ernia of synovial membrane through a tendon sheath. 
VASCULAR SPACES or extravasation — 

Blood Cysts.—H aematocele—Breaking down of vascular new growths 
*—Arachnoid cyst 

Lymph Cysts. —Hygroma—'Hydrocele' of neck—'Serous' cysts of 
mamma, axilla, or groin 
NEURAL CYSTS — 

Hydrocephalus' distension of ventricles—Syringomyelia: distension of 
central canal of spinal cord—Meningocele, etc.' spina bifida. 

Ratoatios Cysts. —Formed by a biockipg of gland ducts. 

Galactocele—Cystic disease of breast—Ranula—Dacryops—Pancreatic 
cyst—Hydrometra—Hydronephrosis—Hydrosalpinx—HydrocholOcyst. 

Psrasitle Cysts. —Echinococcus (hydatid cysts), Cysticercus. 

HYDATID CYSTS.— 

Distribution. —In Australia and the Arctic regions, where dogs are very 
intimately associated with human beings, the disease is common; 
elsewhere it is rare. 
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,Thb Parasite is a small tape-'worm, the Tania echinococcus, the adult 
form inhabiting the intestine of dogs and other animals, and the 
embryonic form growing in human tissues inside cysts. 

Life History. —^The head consists Of a worm half an inch long, with 
four segments. The head has four small suckers and a row of booklets. 
The posterior segment is the largest and is filled with the genital organs. 
From these the ova are discharged, and are then,by contamination with 
food, watm*. or uncooked vegetables, conveyed to the human host. 
The embryo develops in the stomach or intestine, and has four suckers 
and a set of booklets It burrows its way into Hie blood-stream, and 
is deposited in the liver or any other tissue. Here it forms a hydatid 
cyst. 

The Hydatid Cyst consists of two layers: an ectoc^t, which is firm 
and chitinous, and an endocyst, which is protoplasmic. The tissues of 
the host form a firm fibrous layer or capsule outside the cyst. The 
endoc3rat is formed by germinal protoplasm, from which generally 
grow: (i) Numerous daughter c^ts; (2) Brood cysts containing other 
embryos in their interior; (3) Solitary heads of mature worms known as 
scolices. The fluid in the cyst is of specific gravity 1007, with a trace 
of albumin, some sodium chloride, and a quantity of free booklets, 
by which the nature of the fluid is commonly recognized. 

Variations. —If the cyst contains no brood cysts, daughter cysts, or 
scolices, it is known as barren, or an acephalocyst. Sometimes the 
mam cyst disappears and a collection of daughter cysts andaScolices 
he free in the tissues. This is the common condition in hydatid disease 
of bones, and is known as exogenous development. 

Situation of Cysts —Liver, brain, kidneys, bone, or any other tissue, 
the first named being much the commonest. 

Results.— 

1. Simple growth, causing pressure symptoms. 

2. Rupture into a serous cavity, causing toxaemia and marked urticaria. 
The scattered scolices may embed themselves and grow in the 
peritoneum or pleura. 

3 Death of the parasite. The cyst then .shrivels up, and may eventu¬ 
ally become caseous or calcified 

4. Suppuration, with all the possible eventualities of an abscess, e g, 
septic absorption, rupture, etc. 

Diagnosis -Certain laboratory tests are of use in diagnosis of hydatid 
disease — 

I. Precipitin test between patient’s serum and hydatid fluid. Accurate 
in 65 per cent of cases. 

2 Complement-fixation test. 

3 Intradermal test (Casoni's reaction)—an urticarial wheal is raised 
as a result of introduction of hydatid cyst fluid intraderraally. 

4. Eosinophilia is present 

CYSTICERCUS CELLULOSiE is the intermediate or embryonic form of 
the common tape-worm or Tama solium. The cysticercus stage is 
generally found in the flesh of pigs, and the adult taenia in tiie gut of man. 
But sometimes, especially in Germany, the cysticercus develops m human 
tissues as one or many cysts of varying size. The commonest situation 
is the brain or eye. but occ9.sionally it may form a cyst the size of a piea 
under the skin. In the brain they are eventually fatal. They cause 
destruction of the eye. From the skin they should be excised. 
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Chapter IX 

WOUNDS 

DeflnitSon.—A forcible solution of continuity of the soft tissues. 
OonttEwions.—Skin is not broken. 

ECCHYMOSIS OR BRUISING produced by rupture of small blood¬ 
vessels. 

If blood is poured out in some quantity, and enclosed by fascia or mem¬ 
branes, a 

H.ffiMATOMA results Fluid at first—Becomes hard when coagulation 
occurs—^This hardness begins as a peripheral ring—Results in: absorp¬ 
tion, organization into a fibrous mass, serous cyst (e.g., arachnoid C3rst), 
or suppuration. 

TREATMENT.—Evaporating lotion, or hot fomentations. Firm pressure 
Aspiration. Aseptic incision as a last resort in very exceptional cases. 

Incised Wounds. —Clean cut, with little or no bruising. Wide gaping of 
Ups. Free haemorrhage. 

TREATMENT — 

1. Arrest Hjemorrhage 

2. Render Parts as Aseptic as possible Explore for nerve or tendon 
injury or injury to important viscera or ducts. Excise edges 

3. Sew margins together 

4. Drain only if Deep infection cannot be got nd of—Deep bleeding 
cannot be arrested—Pressure cannot be applied (e g , neck)—Wound 
communicates with deep cavity where extravasation exists, e.g , wounds 
of loin. 

5. Dress, with efficient application of 

6 Pressure. 

7 Attend to the General Health Antitetanus serum in road or 
field cases. 

FAILURE TO UNITE by first intention is due to.— 

I iNEpyiciENT Arrest of HjsivioRRHAGE. 

2. Inefficient Asepsis, or foreign body in wound 

3. Inefficient Suturing. 

4 Absence of Drain in cases mentioned. 

5. Inefficient Dressing, i.e, infection after sewing up. 

6. General Disease. 

7. Constitutional Debility. 

IF INFECTION HAS OCCURRED it is indicated by 
Rise of temperature, rigor, etc.—Local pain an^ throbbing—Signs of 
inflammation round wound. 

Treat by: Opening freely—Washmg out with peroxide of hydrogen— 
■ Freely draining. 

DEATH MAY OCCUR from shock, haemorrhage, or septic infection. 
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Lftoer»t*d ttad Goatased Woaads.— 

Produced by a blunt instrument, which tears the soft parts. 

Wound is associated with injury to tiie surrounding parts. 

Haemorrhage is dight. or absent, as vessels have been tom rather than cut. 

Edges tom and bruised, with little or no gaping. 

Parts may be cut ofi from their blood-supply by—original injury, inflam¬ 
matory reaction (thrombosis), or pressure of bandages. 

Hence Coughing and Gangrene are common occurrences. 

IF ASEPTIC it may heal by first intention if edges can be brought together, 
but generally some sloughs have to be absorbed or cast ofl, and healing 
is by granulation. 

IF SEPTIC—as the majority of such cases are—acute inflammation, 
resulting in suppuration, sloughing, or gangrene, attacks parts round the 
wound. 

This secondary sloughing is responsible for the loss of much more tissue 
than is the origin^ injury in most ceises. 

After sloughs have separated, wounds heal by granulation 

DEATH may occur from shock or septic infection. 

TREATMENT.— 

Antitetanic serum—prophylactic dose of 300 units. Sulphonamides by 
mouth. 

Clean up (under anaesthetic if necessary). Trim off ragged edgf.s and 
remove parts likely to slough Local application of penicillin. 

Leave wound open, or delayed primary suture, if excision of wound 
cannot be satisfactorily and completely performed. Trueta's closed 
plaster technique is of great value in the treatment of extensive 
wounds of the soft parts of this type. All damaged tissue is excised 
and the wound packed lightly with stenle gauze or vaseline gauze and 
the whole area encased in plaster and thus immobilized. Discharge 
of pus occurs into the plaster Heahng of the wound proceeds under 
the plaster. The plaster requires changing at intervals depending on 
the amount of discharge from the wound and the general condition 
of the patient 

If septic inflammation occurs—Hot fomentations until sloughs have 
separated or suppuration has ceased. 

If wound IS very severe and involves a limb •— 

Amputation will be called for : If limb has been tom off—If part is 
quite disorganized—If gangrene occurs, or is imminent—If severe 
septic symptoms occur—In severe crushes of the foot in elderly 
patients. 

Amputation will be Necessary m the following conditions if they 
result tn gangrene, hut not otherwtse * Compound comminuted fracture * 
—Extensive stripping of soft parts from bone—^Wound of the main 
artery. 

The Necessity for Amputation is increased by: Age and debility 
, of patient—^Distance from heart and bad blood-supply (hence the foot 
is the most likely part to require amputation)—Severe sepsis. 

CniEli Syndrome.—A clinical condition found in people who have been 

pinned under collapsed masonry during air raid. There is marked shock 

which goes on to anuria 
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Cnidi Syndrome, contmugd. 

TREATMENT.—‘A high fluid intake is necessary—6 to 7 pints in the twenty- 
four hours. Sodium citrate, 2^5 g. and sodium bicarbonate, 2*3 g., 
should be given every three hours to keep the urine alkaline. Decapsula¬ 
tion of the kidney may be required as a last resort. 

Punoiored Wounds.—Long deep wound with small orifice. 

LIABILITY TO INJURE DEEP STRUCTURES :—Blood-vessel&— 
Nerves—Viscera—Serous cavities—Joints. 

If infected, deep suppuration occurs. * 

OFTEN LEAVES A FOREIGN BODY in depth of wound. 
TREATMENT.— 

1. In the absence of evidence of sepsis or symptoms due to injury to deep 
structures—Simply clean and dress. 

2. If deep structures give symptoms of injury—Open depths of wound 
and deal with deep structures 

3. If there is any question of foreign body—Locate with X rays. Remove 
only if it IS causing, or likely to cause, symptoms. 

4. If suppuration occurs—Enlarge wound and drain 

Ghinsliot Wounds.— 

FROM MODERN RIFLE BULLETS.— 

Simple punctured wound. 

Straight track between the aperture of entry—small round puncture— 
and aperture of exit—a small slit 
Only injures structures in its direct path 
Sepsis, or introduction of foreign bodies, is rare 

SOFT-NOSED BULLETS, dum-dum bullets, and bullets of low velocity 
produce much more laceration from their disruptive force. 

DEEP INJURIES.— 

Blood-vessels. —Fatal haemorrhage—Traumatic aneurysm (when artery 
has been button-holed)—Arteriovenous aneurysm. 

Bones. —Shaft Compound comminuted fracture—Cancellous tissue 

may be simply perforated. 

Head. —Splintering of the inner table—Destruction of cerebral substance 
along the track of the bullet—Not necessarily fatal. 

Abdomen, —If the gut is empty its perforation closes by a local plastic 

E rocess without general peritonitis. 

,iver, spleen, and kidneys recover without much damage 
Haemorrhage from injury to vessels is most common cause of death. 

TREATMENT OF GUNSHOT WOUNDS.— 

Clean Through-and-through Bullet Wounds. —Expectant treat¬ 
ment 

Shell Wounds. —Antitetanic serum, 300 units. Locate foreign bodies 
by X rays Excise wound in cone-shaped manner, with superficial 
and deep tissues which have been tom and infected. Remove 
foreign bodies and unattached bone fragments. Oral administration 
of sulphonamides 

Primary suture in suitable cases dealt with within 12 hours of injury. 
This is now rarely employed in modem war wounds, it being Mtter 
to proceed as below. 
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Delayed primary suture, i.e.. inserting stitches at once and^ tying 
th^ within iorty*eight hours if wound remains clean. 

Secondary suture when cleaning only takes place by granulation. 
For infected wounds, later than twenty-four hours, use one of the 
following methods'— 

1. Hypertonic saline. Gauze wrung out of lo per cent salt solution. 

2. Carrel’s tubes and hypochlorite solution. 

3. Flavine and penicillin pack. 

It is essential to obtain free and adequate drainage of these infected 
wounds. 

Blast Xfljuriss.—Although blast injuries are more common in the lungs and 
intestinal tract, yet some linear wounds of the face and trunk may m pro¬ 
duced by the blast from exploding bombs. These fissured wounds should 
be powdered with sulphanilamide and covered with tulle gras. 

laaaot Bitaa.— 

Bites by i^ies, fleas, bugs, lice, mosquitoes, etc., may result in two kinds 
of complications, viz :— 

1 LOCAL INFLAMMATION WITH SEPTIC COMPLICATIONS — 
Any type of cellulitis or boil at the point stung. 

Frequently marked urticaria from irritant poison of the insect bite. 
Oedema may be very marked if lip, tongue, or fauces are the seat of the 
bite. 

Septicaemia may be caused by infection of the wound by p}*ogenic 
organisms 

Treatment —That of any other infected wound 

2 THE TRANSMISSION OF SOME SPECIFIC DISEASE of which the 
insect IS the earner—e g., malaria or yellow fever from mosquitoes, 
plague from rat fleas, etc 

Stings of Bees, Wasps, Scorpions.— 

The wound is infect^ with a definite irritant poison, and in the case of 
bee stings the sting remains m the wound I-ocal irritation, inflamma¬ 
tion, and oedema will be severe 

TREATMENT.—Extraction of the .sting by local incision will be necessary. 
Local application of alkaline lotions will neutralize the acid irritant 

Snake Bites.— 

Poisonous snakes are common in India, Australia, Africa, Central and 
South America 

Three types of poisonous snakes are the cobra, the rattlesnake, and the 
viper, in this order of danger 

The venom is the secretion of the parotid gland, squeezed into grooved 
fangs, the teeth of the upper maxilla. 

Venom is a protein substance, the chief active constituents of which are 
a globulin and a peptone. 

It IS a virulent poison to all other animals except venomous snakes. 
Animals, e.g., the horse, can be immunized by repeated small doses—the 
blood then contains an antibody From such blood the antivenene is 
prepared * 

The poison is destroyed by salivary and pancreatic ferments, and therefore 
is less dangerous when swallow^. 
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WOUNDS 


Snake Bites, con^ued. 

SYMPTOMS.— 

Symptoms due to Blood Changes. —If injected directly into a vein, 
diffuse thrombosis with instantaneous death results. Otherwise 
destruction of blood-cells and of capillary walls results, with ecchy- 
mosis, multiple haemorrhages, oedema, and local gangrene. 

Symptoms due to Nerve Paralysis. —^The medullary centres become 
paralysed. Speech centres, swallowing, and then respiratory and 
heart centres fail. Death usually occurs within 24 hours. 

TREATMENT.— 

Local. —^Tight ligature above bitten part. Incision into bitten area, 
with cupping (or sucking) of the wound. Injection into the tissues of a 
I per cent solution of calcium h3rpochlorite or chloride of gold. Failing 
these remedies, rubbing in solid potassium permanganate crystals. 

General. —Alcohol, ammonia, and strychnine have been advocated, 
but they are of the same doubtful value as in the treatment of shock. 
Specific —Injection of 20,000 units of antivenene. This is of most 
value for ^he cobra bite, and less so for that of the rattlesnake. The 
antivenene is polyvalent. 

Methods of Beallag of WoundB.-<- 

H.£MORRHAGE fills interstices with clot 

THROMBOSIS closes ruptured vessels. 

EXUDATION of leucocytes and serum from thrombosed vessels into edges 
of wound and blood-clot. 

ABSORPTION of blood-clot and dead tissues by the leucocytes 

SUPPURATION —If the wound is infected with a few micro-organisms 
of a mild type, these too are absorbed by the leucocytes If, however, 
the infection is of a more virulent type, the leucocytes are killed, and 
fqrm, with the serous exudation, pus. 

FIBROBLASTS arise from endothelial cells and from flexed connective- 
tissue cells, and line the edges or surface of the wound They are large, 
elongated cells, with distinct nuclei. 

VASCULARIZATION of the layer of fibroblasts is brought about by a 
budding of solid outgrowths from the capillary walls. These outgrowths 
eventually become canalized, and joining other channels, form new 
capillary loops. 

GRANULATION TISSUE is thus formed by a layer of fibroblasts vascular¬ 
ized by new capillary loops. 

SURFACE OF WOUND heals by growth of epithelial cells from the cut 
epithelial edges, over the summit of the granulation tissue. 

CICATRIZATION of the wound is caused by conversion of granulation 
tissue into white fibrous tissue, the fibrillae of which arise from the proto¬ 
plasm of the fibroblasts, or as an intercellular exudation. Both nucleated 

cells and blood-vessels ultimately tend to disappear from the scar tissue 
owing to the contraction and compression of ^e fibrillae. 

SCARS OF RECENT WOUNDS will therefore be more vascular, i.e., 
redder, than surrounding parts in their early stages, when they consist 
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of vascular granulation tissue. They will be less vascular^ i.e., i{Miler. 
than surrounding parts in their later stages when they consist of ava^cular 
fibrous tissue. 

CUTICLE COVERING SCARS is devoid of any shin structure or append¬ 
ages. No hair, glands, papilla, or lymphatics. 

Blodifloatloiia of Beoliiif.— 

HEALING BY FIRST INTENTION.— 

No gap is left between the divided wound surfaces. 

No loss of tissue by sloughing or septic infection. 

Granulation tissue is present as a thin layer only, between adjacent 
surfaces. 

Scar consists of a mere line of fibrous tissue. 

HEALING BY SECOND INTENTION, or healing by granulation. 

A Gap is Left between the divided edges of the wound, or 
A Gap is Caused by the loss of tissue due to sloughing or septic infection. 
When the edges have been sewn up, the depth of the wound is occupied 
by the dead tissues, either sloughs or pus, and further healing cannot 
occur until these have been removed by the opening of the wound. 
Small aseptic sloughs may be absorbed or digested by the subjacent 
granulation tissue. 

Large aseptic sloughs will be simply cast ofi. 

Septic sloughs wiU be separated by a process of acute inflammation 
involving the loss of substance of more or less of the living tis^es in 
the edges of the wound. 

The Gaping Furrow between the wound surfaces has to be filled up by 
granulation tissue. 

The Large Area of Granulation Tissue has to be covered oVer by an 
extensive sheet of epithelium. 

The epithelium does not grow over the granulations unless the latter are 
on the same level as the edges of cut epithelial surface. 

This ‘ levelling up ’ is produced by the gap being filled with grailulation 
tissue, and also by the contraction of the latter drawing the edges and 
the base of the wound towards one another. 

Epithelium grows slowly. If large areas are denuded of epithelium, 
skin grafting should be performed to prevent undue delay and excessive 
contraction. 

The Scar resulting from this is a large mass of fibrous tissue in which 
much contraction takes place. 

HEALING BY UNION OF GRANULATING SURFACES.— 

Produced when a gaping wound is brought together after it has become 
covered with granulations. 

Granulating surfaces will unite is sepsis is absent, and if granulating 
surfaces are healthy and vascular 

HEALING UNDER A SCAB.—By granulation, when the granulating 
surface is covered by a mass of dried blood and exudation. 

HEALING BY ORGANIZATION OF BLOOD-CLOT.— 

Large spaces are left in the depth of the wound which become full of 
blood-clot. 

‘ The blood is removed by leucocytes, and these are replaced by granula¬ 
tion tissue. 

Blood only acts as a passive scaffolding for the activity of leucocytes. 



Kodlflofttlon of Boors.— 

EXCESSIVE CONTRACTION produces great deformity udien large 
subcutaneous areas are involved in the neck or flexures of limbs. 

Treat by dividing scar, stretching contracted part, and grafting new 
skin. Inlay grafts. 

KELOID.—A vascular fibroid mass raised above the surface, and sending 
radiating processes in surrounding parts. 

Specially frequent in tuberculous patients and negroes. 

More often occurs when antiseptics are used than when these are avoided. 
May be due to the involvement of a subcutaneous mu^^cle (e.g., platysma) 
in the scar, constantly draggmg upon it during healing. 

Recurs on removal, but often disappears spontaneously. 

Treat by X rays or radium. Small scars excised completely and ah 
inlay graft applied to the area 

ULCERATION.—Due to defective blood-supply. 

PAINFUL SCARS.—Due to implication of-nerve terminals or a bulbous 
nerve-end by contracting scar. 

Treat by opening and freeing or excising nerve. 

MALIGNANT DISEASE may attack any scar Generally affects super¬ 
ficial scars subject to much irritation, e.g , X-ray burns. 

Slow-growing, fungating epithelioma. 

Pain and lymphatic infrotion do not occur until neighbouring skin is 
invaded. 
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Chapter X 

ASEPSIS AND ANTISEPSIS 

The systems adopted to prevent wound infection have been variously 

termed Antiseptic and Aseptic. 

The Antiaaptlo System aims at the destruction of bacteria, and relies 
largely upon the action of chemical bactericides, wounds themselves being 
treated with such chemicals. Instruments are prepared by soaking in, 
dressings by impregnation with, skin by scrubbing with, antiseptics. The 
air is treated by an antiseptic spray, and the wounds are constantly bathed 
in antiseptic solutions. This is Lister's surgical technique 

P 

The Aeeptio System aims at the prevention of wound infection by excluding 
bacteria from the wound, relying almost entirely on heat for the destruction 
of germs, and using no chemicals in contact with wounded tissues. Instru- 
ments are boiled, dressings are steamed, skin surfaces are excluded from 
wound contact 

The Prevention of Wound Infection. —All are agreed that there are three 
great factors in the prevention of wound infection, viz.:— 

Vital Resistance of the living tissue. 

Exclusion of Bacteria from contact with wounds 
Destruction of Bacteria by artificial agencies 

These three factors differ in their relative importance under different 
. circumstances, thus:— 

In Dealing with Healthy Tissues and under Ideal Circumstances.— 
It is possible so far to exclude germs that the vitality of the tissues can 
be depended upon to prevent infection without the use of any chemicals. 
If the Tissues are Already Infected. —£ g., in dealing with an abscess. 
The exclusion of further infection is all that can be attempted, and it is 
useless to apply chemicals to the tissues to kill the germs tn situ, because 
the vital resistance will be injured as much as the vitality of the bacteria. 
When Infection is Probable or Conditions are not Ideal. —£.g., an 
amputation in the proximity of unhealthy tissues, or emergency opera* 
tions in poor houses with inexperienced assistants The use of antiseptic 
solutions throughout the operation, both in bathing the wound and in 
saturating the towels which surround it, will be a great safeguard m 
preventing infection. The chemicals used are dilute, and serve rather 
to inhibit the action of bacteria than to kill them outright. 

The Preparation of Skin Surfaces is the most difficult and debatable 
factor in the whole subject, It is agreed that it is impossible always to 
render the skin aseptic or entirely to exclude its contact with the wound. 
Hence after all has been done to render it sterile, it is treated as an infec* 
tive agent and excluded as far as possible. 

The Preparation of Dressings. Ligatures, and Instruments. —Here 
all agree that sterilization by heat is the best method of routine, but the 
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The Prevention of Wound Infection, continuei. 

use of chemical antiseptics finds a place under certain circumstances 
(see behw). 

Thb Use of Special Antiseptics. —Certain chemical substances are still 
largely used under special circumstances, and an exact knowle^e of 
their mode of action is desirable, lest their employment should degenerate 
into a fetish. 

The Factor of the Vital HeBlstance of the Uviai^ TIssuee.— 

AGE AND IDIOSYNCRASY.—Old people are much more liable to 
infection than young. This results generally from defects in the circula¬ 
tion. Certain individuals are much more liable to infection than others. 

CIRCULATION.—Good general and local circulation is probably one of 
the most important factors in resistance to infection 
Vascular parts, e.g , the head and neck, usually heal well in spite of 
infection. 

Avascular parts, e.g , tendons, long skin flaps, are very liable to infection. 
Morbid blocking of the vessels, e.g., in the leet of old people, makes ready 
healing without infection almost impossible. ‘ 

Hypersemia artificially produced promotes healing and enables the 
infected tissues to combat infection much more rapidly (see Passive 
Hyper.$mia) 

Parts deprived of circulation are the most difficult to keep aseptic, hence 
the common sequence of suppuration upon gangrene. 

EXCRETION.— 

A healthy action of kidneys, skin, and lungs is most important. 

In conditions of Nephritis and renal insu&ciency infection is common. 
The Promotion of Rapid Excretion by copious infusion of saline 
solutions is one of the most potent agents in combating infection. 

MORBID CONDITIONS OF THE BLOOD.— 

Diabetes is the most notable condition in which the resistance to 
microbic invasion is much lowered. 

Nephritis, Debility, and Marasmus act in the same way, though in a 
Icfss d@^[r6c 

LOCAL CONDITIONS AFFECTING TISSUE VITALITY.—Any con- 
tusion of the wound predisposes to infection; hence the following often 
lead to suppuration:— 

The Use op Blunt Instruments, lacerated and contused wounds. 

Any lesion which causes Blood Extravasation, e.g., a hsematoma. 
Prolonged Handling, dragging, cooling, or applying strong* chemicals 
to the tissues. 

Hence a Neat and Quick Operator who uses shcirp knives and needles 
will get better healing than one who is slow and clumsy and uses blunt 
instruments. 

' Also multiple stitches which bring together tissues in layers without 
tension are less likely to suppurate than Heavy Sutures which grasp 
large masses of tissue with Much Tension. 

CONSTITUTIONAL IMMUNITY AND RESISTANCE TO INFECTION, 
—Apart from natural and individual immunity, over which we have no 
consol, there are the following methods availaUe by which the tissue 
resistance to infection can be increased:— 

Prophylactic Injection of Antibacterial and Antitoxic Sera, e.g., 
before an extensive operation for an ulcerating cancer of the mouth. 
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Cvrahvb Injection op Similar Sbra after infection. Tbe iN^pvalent 
antistreptococcus serum is of most use in this .way. 

Vaccine T^atment. —^The injection of measured quantities of dead 
organisms grown from the source of infection greatly increases the 
power of resistance. 

Injection op Material Causing Lbucocytosis. —Nucleic acid and 
sodium cinnanfate have been proposed, the former particularly when 
peritoneal infection is feared. 

EFFECT OF CHEMICALS ON THE TISSUE VITALITY.— 

Strong Antiseptics, e.g., 1-20 carbolic or i-iooo perchloride, injure 
the living tissues, kill the leucocytes, and thus lower the natural vital 
resistance. 

Weak Antiseptic Solutions, e g., 1-40 carbolic or 1-4000 mercury 
biniodide, injure the tissues very little if at all, whilst they decidedly 
inhibit the action of germs introduced from the air or skin. 

Milton is probably the best of all antiseptics. It is i per cent electro¬ 
lytic sodium hypochlorite containing i6‘5 per cent by weight of sodium 
chloride, obtained from electrolytic cell. 

The Character op the Tissues is of importance in this connexion. 
Serous surfaces have a great power of natural resistance to infection, 
but are readily injured by even dilute chemicals. Synovial surfaces, 
bone, and muscle tissue Have less bacteria-resisting power, but are 
tolerant of weak antiseptics 

The Bsclneion of Bacteria from Wounds.— 

BACTERIA IN THE SKIN.—^These he deep in the epidermis and in hair 
follicles and sweat glands, and cannot be destroyed with any degree of 
certainty. Hence, whatever skin preparation has been used, skin is 
always to be regarded as potentially infective and excluded from 
wound contact. 

The Hands of the Operator and assistants are covered with sterilized 
rubber gloves and the arms by sterilized long-sleeve gowns. 

The Skin of the Patient is clipped by its cut edges to sterilized towels 
as the first step of every operation 

BACTERIA IN THE AIR.—Ordinary air contains only few bacteria. In 
still air the bacteria sink to the ground and are fixed by contact with 
any moist surface. 

Air in Operating-theatre. — Is in some cases filtered through cotton¬ 
wool. In all cases dust is prevented from accumulating by providing 
non-absorptive surfaces with no crevices or shazp angles. All draughts 
have to be avoided, so that floating bacteria be not blown into the 
wound. 

Air in Emergency Operating-rooms. —If there is ample time for pre¬ 
paration, a thorough cleansing and removal of ^1 dust-carrying 
furniture and ornaments are desirable. But when there is less than 
twelve hours between the room preparation and operation, the less 
the dust is disturbed the better. The dust is much more dangerous 
in the air than on the carpet. 

Air Expired by the Operator and Assistants. —^Whilst quietly 
expired air has few microbes, that which accompanies speech is laddu 
with the bacteria from the mouth. Tbe operator and all who have to ' 

S ^eak, leaning over the wound, must wear a Mask er respirator. A 
AP prevents scurf falling from the hair into the wound, but a mask 
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The Exclusion of Bacteria from Wounds, continued. 

serves the double purpose of excluding the bacteria from the head 
and the mouth. 

GASTRO-INTESTINAL BACTERIA.—It is probably impossible to render 
the mouth or intestine sterile, but in healthy conditions the stomach 
and upper part of small gut are almost free from bacteria. Further, 
the number and virulence of germs in the mouth and large intestine can 
be greatly reduced by the following means:— 

Mouth. —Removal of carious teeth, sordes, and tartar. Mouth-washes 
of astringents and antiseptics (e g , alum gr x ad §]; protargol gr. j, 
glycerin 3j, aq. Jj). 

Stomach. —Gastric lavage in diseases of or operation on the stomach. 

Feeding before and after the operation by sterilized food. 

Intestine. —Aspiration of the upper part of the small intestine by 
means of a Ryle or other tube. A double-barrel tube allows of 
aspiration of the stomach and the giving of fluids at a different level. 
In cases of intestinal obstruction continuous intestinal suction is of 
great value 

The Daetraotioa of Baotezia.— 

OUTSIDE THE BODY.—Here heat is qlmost universally employed, but 
antiseptics still have a useful place 

Dry Heat has to reach 130° C. and be maintained for a very long time 
before the spores of bacteria are killed It is therefore seldom used 
Steam Heat is used at a temperature of 100° to 120° C. for all dressings, 
coats, towels, etc. {see p. 84). 

Chemicals are useful for materials which cannot be boiled, e.g., woven 
catheters; also for rapid sterilization, e.g., a towel required in an 
emergency operation wrung out of 1-20 carbolic, or a scalpel dipped 
in pure carbolic 

IN THE TISSUES —When bacteria are actually in the living tissues 
nothing but the living tissues can destroy them' 

ON THE SKIN.—When bacteria are on the surface of the skin a great 
deal can be done to destroy them, viz :— 

Removal by Mechanical Means, e.g., scrubbing with soap and water 
Fixation by such agents as alcohol, iodine solution, and rubber solution 
Destruction by Antiseptics. —This involves a long and laborious 
process which is seldom entirely successful. 

PreparntioB of the Fatleat’e Skin.— 

THE IODINE METHOD.—^The parts are washed with soap and water 
and shaved if necessary This should be at least twelve hours previous 
to the iodine application, as the skin absorbs iodine much better when 

* dry than macerated. The iodine is used as a 2 per cent solution in 80 
per cent alcohol. Most commonly it is applied at the time of the opera-, 
lion. Some prefer to make two applications, one the day before and one 
at the time of the operation. 

PICRIC ACID METHOD.—Picric acid as a 5 ^er cent solution in methy¬ 
lated spirit or a 3 per cent solution in water is an alternative to iodine. 
it has a longer endurance in the skin, and is free from the danger of form¬ 
ing a compound irritating to the eyes, such as arises from iodine and 
some kinds of spirit. Di^vantage that it stains linen badly. 
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‘ BONNEY'S BLUE.'—Contains i per cent of a mixture of equal parts of 
crystal violet and brijliant green dissolved in 50 per cent of rectified 
spirit and 50 per cent of .water. The solution is painted on the skin 
prior to an operation. 

Preparation of the Burgeon’s Bldn.— 

Thb Surfaces round the Finger Nails are exceptionally difficult to 
sterilize. Nails are to be kept short. 

The Constant use of Antiseptics will make the skin so cracked as to be 
impossible to dean. 

Full Mechanical Cleaning is impossible, as shaving and the removal 
of surface epithelium are its most important factor 

The Hands of the Surgeon are liable to virulent septic contamination > 
by contact with the mouth, rectum, or inflammatory products. Hence, 
whilst more difficult to sterilize, it is much more important for them to 
be sterile than the patient's skin 

Relation to Time. —Even if sterilization of the skin were possible, the 
time occupied makes such impracticable. For example; the passage 
of a catheter, which may take one minute, would have to be pieced^ 
by hand preparation taking fifteen I 

Use of Gloves. —Hence rub^r gloves are to be used as follows: (i) 
For every aseptic operation, to prevent infection by the surgeon's hands; 
(2) For every septic operation or manipulation, to prevent the surgeon's 
hands becoming infected by fresh and virulent organisms; The 
hands are always cleansed mechanically arid by spirit, or spmt and 
biniodide, before putting on the gloves, lest a puncture should occur. 

Use of Sleeves. —The arms are covered by sterilized sleeves which fasten 
under the gloves. ♦ 

BteriUxation of Instruments.— 

BOILING is the routine method. 

Time. —Twenty minutes is ample, even when the instruments have been 
infected. Five minutes is enough to kill all ordinary pyogenic organisms. ' 
Solution —Bicarbonate of soda 5 j to the pint is us^. This prevents 
rusting, and the boiling-point is higher than plain water. The solution 
should be boiling at the time the instruments are placed in it. 
Preparation. —All blood, etc, should be removed by scrubbing from 
the interstices before boiling, lest the germs should be protected by 
the coagulated albumin 

SHARP INSTRUMENTS, especially scalpels, amputation knives, and 
razors, should be sterilized by ten minutes’ immersion in So per cent 
spirit or pure Dettol! For rapid sterilization of any mstrument in 
emergency, one minute in pure carbolic is much more efficient than 
hasty boiling 

CATHETERS and other instruments made of woven material must be 
sterilized by immersion in 1-500 solution of biniodide of mercury, or by 
exposure to formalin vapour Some modem catheters are specially 
m^e to withstand boiling for a short period. 

BterllixatloB of Ligatures.— 

NON'ABSORBABLE LIGATURES, viz., wire, silkworm gut. sUk, and 
thread, are boUed. But the last three are spoiled by repeated boiling. 

CATGUT AND TENDON LIGATURES are largely used because they are 
absorbed in the tissues. The former is made from the submucous tissue 
of idie^s' intestines and needs careful pmparation, specially in view of 
the fact that it may convey tetanus infection. Boiling in water destroys it. 
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Sterilization of Ligatures, continued. 

Chemical Methods. —Saturation in sulphurous and then in chromic acid 
is Lister’s method, which has never been proved faulty. Soaking in 
iodine is a more modern method. 

Thermal Methods. —Boiling in xylol or other oils. 

Storage. —Usually in alcohol or xylol, which preserves its hardness; 
or in i-iooo watery biniodide, which renders it soft and elastic but 
difficult to tie firmly. 

Regulations re Manufacture of Catgut. —Catgut may now only be 
prepared for sale under licence from the Ministry of Health, under 
Therapeutic Substance Regulations, 1931. Individual preparation 
of catgut is discouraged and its sale prohibited. The Ministry allows 
the thermal method and the soaking in iodine method. Numerous 
tests for sterility are required. Impoi^tion of catgut is only permitted 
from firms subject to inspection; the Ministry has its Inspectors in 
U S.A., France, and Germany. 

Sterilization of Dressings, Towels, Gowns, Gloves, and Swabs.— 

BOILING IS efficient, but not conve9ient, because the materials must 
then be used wet and cannot be transported. 

ANTISEPTICS.—Soaking in 1-20 carbolic is efficient, and for towels 
to be used for septic operations and in conditions where competent 
trained nurses are not available, is the safest method. 

LOW-PRESSURE STEAM.—Fabrics are placed in an autoclave over 
boiling water. This raises the temperature to only xco” C., and the 
interior of large masses of non-conducting materials will not be raised 
to this unless the temperature is maintained for many hours. They are 
apt to be wet when taken out. 

HIGH-PRESSURE STEAM.—This is the method almost universally 
employed. 

Advantages. —By exposure to steam under high pressure a temperature 
of 110° to 120® C IS reached, which is enough to kill the spores of 
anthrax or tetanus By exhausting the air from the sterilizing chamber 
before admitting the steam, the latter penetrates the interior of the 
^ largest masses of fabric By similarly exhausting the chamber after 
sterilising the fabrics are dried. 

Disadvantages —A costly and complicated apparatus is required. 
Skilled, experienced, and trustworthy manipulators are essential for 
, proper wooing. About two hours are occupied in the process. A 
colour index tube ought to be used with,each packet of material. 
This changes colour at a given temperature, and shows that this 
temperature has been attained. 

THE USE OF DRY DRESSINGS, quite apart from the method of steriliza¬ 
tion, is a most important advantage. A wound will resist infection 
when dry which would suppurate if it were kept moist, because bacteria 
cannot grow in a dry environment 

The Use of Special Aatieeptios. —^There are many chemicals, solutions, 

and powders recommended for special purposes. Only those of general 

use need be mentioned. 

ALiCOHOL.—Absolute alcohol is far tcxf expensive. Ninety per cent 
e^cdhol in the form of ' surgical spirit' is a powerful antiseptic. 

MERCURIC ■ PERCHLORIDE OR MERCURIC BINIODIDE. — In 
strengths of 1-2000 dissolved in spirit or water are good antis^tics. 
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IODINE IN POTASSIUM IODIDE.—2-5 per cent 8olation»of iodine 
in potassium iodide in spirit is a good general antiseptic. 

IODOFORM is only an active antiseptic when it liberates nascent iodine 
in the tissues. The powder ought to be boiled, as in its diy state it 
may be contaminated by germs which it has no power of kiUing. Its 
chief use is in tuberculous abscesses and bone cavities. 

FORMALIN or formaldehyde is used chiefly in sterilizing rooms or 
catheters, when it is employed as a vapour. 

PEROXIDE OF HYDROGEN in solution is used for irrigation of sup¬ 
purating and stinking cavities, e.g., an appendix abscess. The rapid 
liberation of nascent oxygen is its active principle, which mechanically 
cleans and stimulates the tissues and acts as a deodorant. 

PROTARGOL (AND OTHER SILVER SOLUTIONS).—GeneraUy em¬ 
ployed in a strength of x to 4 gr. to the ounce. Is used for mucous 
surfeu:es—^nose, mouth, urethra, or bladder. It acts both'as an anti¬ 
septic and an astringent. 

SODIUM OR POTASSIUM PERMANGANATE (Condy’s fluid. 1-5000) is 
used for copious irrigation of mucous surfaces, e.g., the mouth and vagina. 

MILTON is a useful all-round antiseptic. It can be used in every kind of 
wound, especially in septic wounds and bums. Milton is a i per cent 
electrolytic sodium hypochlorite solution containing 16*5 per cent by 
weight of sodium chloride. 

THE CARREL-DAKTN METHOD.—^The wound is excised carefully, and 
all grossly infected tissues and foreign bodies are removed. Small rubber 
tubes with lateral perforations are placed in all deep recesses. These 
are connected by glass and rubber tubes to a receptacle containing 
Dakin's solution. Dakin’s solution is a fresh solution of hjmochlorite, 
which must be of neutral reaction and contain 0-45 per cent of the drug. 
The solution is instilled into the wound at intervals of two to four hours. 
Outside dressings and tubes are changed daily, with aseptic precautions. 
The skin round the wound is smeared with stenle vaseline to prevent 
blistering. Twice weekly bacterial counts of the wound are made, and 
when infection has disappeared secondary suture is performed. 

B.I P.P., i.e., bismuth-iodoform-paraffin paste, in proportions of 1, 2, and 
3, is used for infected wounds. The grossly infected tissues are excised. 
The parts are dried and rubbed with spirit. B.I.P P. is then rubbed 
into all the wound recesses B.I P.P. gauze is packed in. The deep 
dressing need only be changed every two or three days. 

CERTAIN ANILINE DYES are also used for infected woun'ds. The 
chief are brilliant-green and flavine 

FLAVINE (i-iooo solution) is used after mechanical cleansing and 
excision. 

MERCUROCHROME, i-o per cent or 0-5 per cent, is of particular use as 
a genito-urinary antiseptic. 

SULPHONAMIDES have become the universal remedy for all pyogenic 
infections. The oral administration is more effective than the local. 

PENICILLIN is giving excellent results with Gram-positive organisms in 
septic conditions. It is most useful in treating cases which have proved 
to be sulphonamide-resistant. Penicillin may well prove to be the most 
useful form of treatment for all septic conditions. 
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Chapter XI 

SHOCK AND SYNCOPE 


D«flaiiloas.— 

Shock is the state oi exhausted vitality resulting form and occurring 
immediately after injury. • 

Syncope is a state of reflex inhibition of the cardiac and respiratory 
centres. 


▼arletles — 


SHOOK 


PRIMARY SHOCK —The immediate result of a severe trauma, especially 
of a blow ' n the head or abdomen Blood-pressure falls at once, which 
IS probably due to a reflex cardio-inhibitory effect 

SECONDARY SHOCK.—Develops slowly after a prolonged operation, 
and IS usually the result of a combination of trauma, haemorrhage, 
exposure, and toxaemia from the toxins of injured tissues. 


Pathology^— 

Fall of Blood-pkessure is the cardinal fact, and its degree may be 
regarded as the measure of shock The systolic pressure, which is 
normally no to 120 mm., falls to 50 or 40 mm. 

Arteries are greatly contracted 

Capillary Stasis —The capillaries are dilated, and the viscosity of the 
blood and the corpuscle content are increased in the capillary area. 

Volume of Circulating Fluid is decreased owing to transudation as a 
result of increased permeability of capillary walls 

Venous Return to heart is deflcient. 

Diastouc Filling is incomplete. 

Coronary Circulation in inefficient 

Toxins prom Crushed Tissues —Cannon and Bayliss suggested that 
toxins as histamine entered the circulation from the injured area, and 
produced the effects of shock. Recently this work has been severely 
criticized by Blalock who has produced the effects of shock in uninjured 
animals by bleeding them so that 30 per cent of the blood volume was 
lost. Also transfusion of blood from a shocked animal failed to produce 
the effects of shock in an uninjured animal. O’Shaughnessy and Slome 
have produced similar evidence and also shown that shock only develops 
if the peripheral nerves are intact. 

Acapnia, i.e , reduction of the normal CO, content of the blood. Excessive 
nerve stimuli cause excessive breathing, this reduces the CO,. Further 
exposure of the intestines to the air causes rapid loss of CO,. In the 
abi^ce of CO, from the blood, the respiratory and possibly other vital 

' nerve centres lose their normal stimulus; hence the activity of the . 
respiratory, cardiac, and vasomotor centres is depressed. 



CAUSES OF SHOCK 
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Pr«4lspoida« — 

AGE.— 

Infants under One Week display shock slightly, because the peri¬ 
pheral nervous mechanism is not fully functional. 

Children suffer severe shock. 

Old Age. —In old people the blood-pressure is higher than normal. 
There is a relatively small fall in the blood-pressure, but nevertheless 
the patient has feeble rallying power. 

SEX.—^Womeb are slightly less susceptible than men 

NATIONALITY.—The highest races show most shock; Orientals and 
negroes comparatively less 

TEMPERAMENT.—Nervous and highly cultured people suffer more than 
phlegmatic and dull ones. 

TIME OF DAY.—Shock is most pronounced between midnight and dawn, 
especially with a sleepless night, i.e., a state of exhaustion. Least 
marked in the morning after a good night's sleep. 

DEBILITY.—Cachectic states, especially that due to malignancy, anaemia 
following haemorrhage; toxic conditions, especially those due to septic 
absorption: all conduce to severe shock 

Bxoitiag Causes.— 

IN GENERAL TERMS, any penpheral or cerebral stimulus sufficient to 
exhaust the medullary nerve centres. 

DEGREE OF SHOCK IS IN PROPORTION TO 
Number of Stimuli, i e , of nerves stimulated or injured.—Hence 
injury of parts richly supplied with nerves, e g , the skin, testis, or 
hand, causes much shock. 

Duration of Stimuli. —Hence the length of an operation is an important 
factor. 

Intensity of Stimuli. —Rough injury, tearing, crushing tissues causes 
more shock than clean-cut wounds Skilful manipulation and use of 
sharp instruments give less intense stimulation to the tissues, and 
hence less shock 

Proximity of Seat of Stimulation to Nerve Centres. —Shpck is 
great in injuries of and operations on. The bram, spinal cord—Large 
cranial nerves, especially the optic and auditory—Largf nerve plexuses, 
both sympathetic and spinal. 

* Presence of Contributory Factors which Lower Blood-fressurb. 
—Of these haemorrhage is the chief. Lowering of the body tempera¬ 
ture and exposure of viscera act in a less direct manner. Conversely, 
the prevention of haemorrhage, of cold, or exposure, and employ¬ 
ment of means which directly maintain the blood-pressure, lessen 
shock 

PSYCHICAL CAUSES —These acting alone usually produce syncope rather 
than shock. But when associated with injury they increase shock. 
Intense fear of an operation or horror in an accident may be t^ greatest 

' factor in shock production 

TOXIC AND CHEMICAL.—Usually these act slowly and cause gradual 
collapse. When they act suddenly they result in shock, e.g., the swallow¬ 
ing of corrosive poisons or the bursting of an abscess into ^e peritoneal 
cavity. 
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Shock—^EKciting2C«uses, conHmted. 

THERMAL.—Burns often cause death from shock alone, and then one 
or more of the following factors are present:— 

I An Extensive Area of skin is anected—about one-third of the total 
skin area. 

2. Age.—^T he patient is a child or a feeble old person. 

3. Degree.—^T he bum is one of the ist or and degree, in which the nerve 
termini are irritated but not destroyed. 

MECHANICAL.— 

Traumatic Injuries, especially contused and lacerated wounds Clean- 
cut wounds and wounds by modem rifle bullets cause comparatively 
kttle shock in the absence of injury of important viscera. 

All Surgical Operations. 

Symptoms and Signs.— 

BLOOD-PRESSURE.—This, as the cardinal factor, is regarded as the' 
most direct measure of shock. 

Normally the blood-pressure is 120 to 140 mm. of mercury. 
Pathologically it is raised up to 200 mm. by old age, arteriosclerosis, 
granular kidnejrs, cerebral compression It is lower in various toxic 
conditions, anxmia, and marasmus. 

Degree of Lowering. —It is commonly lowered below loo mm. by 
severe operations An3rthing below 80 mm signifies danger; 20 mm. 
in the carotids represents the lowest point compatible with life. 
CIRCULATION.—The arteries are contracted, and an undue proportion 
of the blood collects in the venous channels. 

Pulse is short and quick and easily compressed, rising in severe shock to 
140, above which it is difficult to count owmg to the low blood-pressure 
RESPIRATION.—The breathing is quick, sighing, and irregular. 

Inspiration and expiration are shortened, and the pause between is 
lengthened. 

FACE is blanched and shmnken, the nose pinched and dusky 
The eyes are lustreless and rolled up beneath the lids 
The eyeballs are deeply sunk in their sockets. 

The jaw droops, the parted lips are pale. 

SKIN is pale, cold, and clammy. Sweating is a marked feature and diffi¬ 
cult of explanation. It may be due to the relaxed state of the skin or 
to toxic products circulating in the blood 

SECRETION from other glands is diminished. 

TEMPERATURE falls to 97° or 96’’ F. owing to the dilated condition of 
the cutaneous vessels and to the profuse sweating that occurs 

NERVOUS SYSTEM.— 

Cerebral Processes are diminished and the intellect wanders. 

Muscles, both striped and unstriped, are relaxed and toneless. 
Reflexes are diminished. 

REACTION AFTER SHOCK.—Certain phenomena accompany the recov¬ 
ery from shock. 

Blood-pressure rises slowly. 

Pulse and Respiration b^me slower and more regular. 

Vomiting occurs with the return of consciousness. 

Consciousness returns after the reflexes have been restored. 

The Temperature rises to about 99”. 
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FrtvrattoB of Skook.— 

GENERAL MEASURES.— 

Rest, especiany to tbe nervous system. A few days in bed before an 
operation, a good night's sleep, procured by an opiate if necess^. 
avoidance of alarming knowledge of the preparation for the operation. 
Drugs. —Until recently stimulants, e.g.. brandy or strychnine, were 
commonly given before an operation to prevent shock. According 
to the modem conception, however, a sedative is of more value. And 
therefore Morphia (gr. ^ to i) is given, and acts most powerfully by 
diminishing the sensibility of the nerve centres. 

Maintenance of Temperature by warm clothing of the body and 
limbs, covering exposed viscera by hot compresses, and using a heated 
operating-table and a warm operation-room. It is essential, however, 
not to overheat the patients, as this further increases tiie shock. 
Maintenance of Blood-pressure, especially in the head region.' The 
head low, or Trendelenburg position. Firm bandaging of the limbs. 
Avoidance of Hemorrhage. 

THE AN.®STHETIC.—The relation of shock to anaesthesia is a very 
complex one. 

Full General Anesthesia diminishes the capacity of the nerve centres 
for the receipt of stimuli. But such a degree of anaesthesia must in 
itself tend to lower the nerve vitality. Hence the general rule is to 
have full anaesthesia during skin incisions and certain visceral mani¬ 
pulations, e.g., in dilating the sphincter ani, dragging on adhesions, 
etc., and light anaesthesia for the rest of the operation. 

Spinal Anesthesia is the most potent preventive of shock. But it 
produces a fall of blood-pressure, which may be minimized by a pre¬ 
liminary injection of ephedrine It blocks the paths of afferent im¬ 
pulses during the operation, whilst avoiding the toxic effects of a 
general anaesthetic on the nerve centres. After the operation, when 
the action of the anaesthetic wears off, a modified degree of shock 
appears. 

Nitrous-oxide-Oxygen anaesthesia has been proved by Cnle to have 
many fewer shock-producing properties than ether or chloroform. As 
judged by the condition of the cerebral nerve-cells, it injures one-fourth 
as many as does ether in similar circumstances 

BLOCKING THE NERVE-TRUNKS.—In severe operations where the 
main nerves can be exposed and where spinal anaesthesia is not avadlable, 
the injection of eucaine (gr. 2) or novocain (gr. 5) into the nerve-trunks 
is of great value. The chief examples of its use are in the forequarter 
amputation and in laryngeal operations, in the latter the superior 
laryngeal nerves^are treats. 

Treatment.— 

PREVENTIVE.—The above detailed measures should be carried out 
where applicable in order to prevent the further development of shock. 

STIMULANTS.—^The value of all stimulants, e.g., alcohol, ether, digitalis, 
strychnine, is a matter on which great difference of opinion exists. All 
these remedies, especially alcohol (brandy §j in pint of hot saline per 
rectum) and steycnnine (n|^iij to v hypodermically), are still used, and 
conunon opinion supports their value. But when tested by the blood- 
pressure it is found that a short rise is followed by a lasting dejpression. 
They, accordingly, have been likened to ‘whipping a dying horse^ They 
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Shock—^Treatment, conHnued. 

probably are of value in the less degrees of shock, and of doubtful utility 
m its more intense forms. 

THE USE OF OXYGEN —^When this is given it ought to be mixed with 
lo per cent CO* in order to provide the necessary respiratory and vaso¬ 
motor stimulus. Administered by a B.L.B. mask or nasal catheter. 

BLOOD-PRESSURE RAISERS.—Opinion is still divided as to the value 
of pressor substances. 

Dbsoxycorticosterone Acetate is of little value in the treatment 
of established shock, but it is said to prevent post-operative shock if 
eidministered in the pre-operative period. 

Pituitary Gland Extract is said to have a more lasting effect than 
the above 

MECHANICAL AND THERMAL —Low head position, bandaging of the 
extremities, wrapping in blankets, and supplying hot-water bottles 
{see p. 89). 

ADMINISTRATION OF FLUIDS — 

In order tc counterbalance the loss of blood volume, the circulating fluid 
must be increased. As a first-aid measure hot sweetened drinks are 
of value. In the shock-haemorrhage syndrome whole blood should be 
admimstered. Plasma administered intravenously is of great value 
in the treatment of shock. Transfusion should be rapid at first, i pint 
in 15 minutes, and afterwards reduced to a drip It is important not 
to transfuse subjects suffenng from blast injuries of the lungs, as the 
condition is made worse by it. 

Recently it has been shown that injection of potassium phosphate 
solution (i c.c. of ^ gramme-molecule, pH 7*6) into the cistema 
magna, has product good results in the treatment of traumatic 
• shock. 

Fai embolism may produce symptoms resembling secondary shock, 
except that the blood-pressure is not markedly affected and is usually 
well maintained. As fat embolism can be made worse by transfusion, 
it IS important to bear this condition in mind. 

SYNCOPE 

Syncope is the reflex inhibition of the cardiac and respiratory centres by 
psychical, cerebral, or traumatic causes 

CavMS.— 

PSYCHICAL.—Emotion, especially fear or grief 

CEREBRAL—Anaemia of the brain. Particularly when abruptly pro¬ 
duced in anaemic persons, eg., by suddenly rising from recumbent 
position. 

TRAUMA.—Sudden blows in the epigastric region Dragging upon viscera 

during operations. Dilatation of the sphincter ani. Operations in the 
region of the superior laryngeal nerve. 

ATMOSPHERIC CONDITIONS, e.g, crowded hot rooms. 

IMAtlon to AMothosiOi—Syncope durii^ anaesthesia is usually due to the 

ANiBSTHBSiA NOT BBiNG COMPLETB, allowing the nerve centres to be inhibited 

by the stimulus of the operation, e.g., by dilatation of the sphincter ani. 
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Also to cerebral anaemia in head<up positions— hence the danger ol opera¬ 
tions under anaesthesia in the sitting posture. If these must be undertaken, 
the patient should either be in a pneumatic suit, ivhich allows of rapid 
driving of the blood to the brain, or else the position should be capable of 
alteration at a moment's notice. 

Pathology. —^Whilst syncope consists, just like shock, in a low blood-pressure 
with cardiac and respiratory inhibition, it differs essentially from it in its 
relation to the nerve centres. In s3aicope there is mere .inhibition or 
anaemia, whereas in shock there is exhaustion. Hence syncope is easily 
and readily treated. 

Symptoms and Signs. —Are practically identical with those of shock, but 
they are much more sudden in their onset, and hence during operations 
must be treated with greater promptitude. A tendency to Vomiting often 
occurs. 

Treatment. —Head-down position. Rhythmic pressure of the heart. 
Artificial respiration Stimulants—alcohol, ether, or strychnine. 



92 


Chapter XII 

ANJESTHESIA 

1. OSNBRAL AN2BSTRBSXA 

Ohoioe of AnsBBthetlo. —^This may be modified by: (i) The patient’s 

condition; (2) The patient’s age; (3) The nature of the operation. 

From the numerous anaesthetic substances available, the general tendency 
is to select a combination of two or three and thus to obtain optimum 
anaesthesia, eg., avertin, gas and oxygen, and ether, or omnopon- 
scopolamine, evipan, and gas and oxygen. 

Administration of Qas.— 

PHYSICAL PROPERTIES —Nitrous oxide or laughing gas (N, 0 ). Stored 
in a liquid form in metal cylinders. 

APPARATUS.—A 3-gallon rubber bag is filled from the gas cylinder amd 
attached to a face-piece Valves are arranged so that air, gas. or a mix¬ 
ture can be given. 

TECHNIQUE.—Patient is usually seated. Gag is inserted before applica¬ 
tion of face-piece. Few breaths of air are given. Pure gas is then 
breathed in and out of the bag The face-piece must fit accurately to 
exclude air. 

SIGNS.—Breathing deep and stertorous. Pulse full and bounding. Clonic 
contractions, with jactitation of limbs Pupils dilate. Comeal reflex 
is lost 

Time taken for induction, one minute 
Duration, half to three-quarters of a minute 

MODIFICATIONS — 

Prolonged Gas Administration may be induced for long operations, 
even those lasting for hours, by giving oxygen mixed with the gas in 
the proportion of i O, to 5 NgO. From the point of view of ideal ahaes- 
thesia, absence of shock, and post-anaesthetic vomiting, this seems to 
be the best method. 

The advantages are: The minimum of toxicity; the pleasantness of 
induction, the rapid recovery; the absence of shock or severe 
after-effects. 

The disadvantages are: It is difficult to administer, there is often 
rigidity and struggling; it rei^uires elaborate apparatus; it is very 
expensive. For major operations some basal pre-medication must 
be given, and ether may be necessary for full relaxation, 

PHYSIOLOGY.—^Nitrous oxide combines loosely with haemoglobin. 
Exerts a specific action on nervous system. The ^ect on the circulation 
is stimulating. 

AFTER-EFFECTS.—Practicedly nil. Headache, nausea, and/ vertigo 
occasionally. 
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AdmiAlsUratloa of Bthyl OUorldo.— v 

’ PHYSICAL PROPERTIES.—Ethyl chloride (C,H,C 1 ). Very volatile- 
colourless liquid. Highly inflammable. Stored in glass phiw holdingf 
50 to 60 C.C. 

M£THOI>.—On an open mask, using 5 to 10 c.c., is the safest way. It 
can then be followed by ether if prolongation of anaesthesia is necessary. 
It may be given in a closed bag, out is &en much more dangerous. 
SIGNS.—Peep stertorous breathing. Dilated pupils, loss of comeal 
reflex. Relaxation of spasm of muscles. Ine masseter muscle is 
roecially prone to spasm. Full pulse, with flushed face. 

Time taken in induction, about x minute 
Duration of anaesthesia, minutes. 

AFTER-EFFECTS.—Headache and sickness in about a quarter of the 
cases. 

Administration of Ether.— 

PHYSICAL PROPERTIES.—Ether, (CgHglgO, is prepared from alcohol. 

Colourless volatile liquid. * Specific gravity 072. Leaves no residue 
. on evaporation. No reaction with litmus. Pure ether is prepared 
from rectified spirit. Pure methylated ether from methylat^ spirit. 
Both are equally good for anaesthetic purposes (Hewitt). Special Danger : 
Ether is highly i^ammable, and its vapour admixed with air, and more 
so with oxygen, is exceedingly explosive. It should not be used when 
the diathermy, cautery, or any electrical instrument is to be use<|. 

' OPEN ETHER —Induce anaesthesia by chloroform, a mixture of chloro¬ 
form and ether, or by a Clover's inhaler. In order to secure the best 
type of anaesthesia, administer three-quarters of an hour before operation 
a subcutaneous injection of atropine When anaesthesia has been estab¬ 
lished, place on the patient's face a gauze pad, or a pad of Gamgee tissue, 
with an opening for the nose and mouth, and over this place the mask 
covered with gauze or domette. Ether is now added to the mask to 
maintain the anaesthesia which has already been induced. Special care 
should be taken to maintain a free air-way. 

Advantages.— Absence of cyanosis. Applicable to every type of case 
in which ether can be used. Safety. 

Disadvantages. —Low temperature of inhaled vapour. In some 
patients difficulty may be experienced in maintaining anaesthesia at the 
required depth. It is rather extravagant in the quantity of ether used. 
THE CLOSED METHOD.— 

A Clover's inhaler or one of its modifications 

A closely-fitting pneumatic face-piece, connected with a rubber bag 
by a hollow shaft which passes through a metal chamber Containing 
ether. 

Adjustment is possible, so that the patient breathes air alone or varying 
mixtures of air and ether vapour. 

Ether is only rarely used as a sole anaesthetic agent. It is therefore con¬ 
venient to administer it through a Boyle or McKesson apparatus, aa it 
can then be combined with gas and oxygen, or, if required, with chloro> 
form. 

SYMPTOMS.— 

First Stage—^Analgesia. —Swallowing, cough, holding the breath 
Pulse acoMerated.' Pupils large and mobile. Considerable degree of 
analgesia which will permit of simple surgical procedures. 
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Administration of Ether—Symptoms, continued. 

Second Stage—Light Ansbsthbsia. —Unconsciousness. Loss of mem* 
ory, intelligence, and volition. Struggling, shouting, .Clonic contrac¬ 
tions or tremor. Flushed face, wi^ sweating. ^Ise is quick and 
full Breathing often embarrassed by muscular spasm. 

Third Stage—Full AnjESTHesia —Loss of comeal reflex. Muscular 
relaxation. Breathing regular and stertorous. Pupils moderately 
dilated; respond to light. Superficial vessels are dilated, and those 
of the head and neck especially so. 

Fourth Stage—Overdose. —Pupils widely dilated and immobile. 
Complexion of dusky pallor. Respiration shallow, irregular, or jerky. 
The circulation fails considerably later than the respiration, hence the 
great 'safety factor' with ether. 

COMPLICATIONS.— 

Asphyxia apart from overdose. 

Is due to falling back of the tongue or jaw, spasm of the larynx or 
spasm of the respiratory muscles, inhalation of blood, mucus, or 
foreign bodies 

Respiratory embarrassment is well marked, and the complexion 
becomes livid 

Administration of Chloroform.— 

PHYSICAL PROPERTIES —Chloroform (CHCI3) is made from rectified 
or from methylated spirit, either variety being equally good for anaesthesia 
(Hewitt) Sp. gr. 1*49. Neutral to litmus No residue on evaporation. 
No colour when mixed with pure sulphuric acid No precipitate with 
silver nitrate. 

APPARATUS.— 

A towel or lint mask. A drop-bottle A Junker's apparatus (care 
necessary to see it is correctly assembled) 

TECHNIQUE.— 

Patient must be Lying Down. Otherwise, when anaesthesia is induced, 
the blood is apt to gravitate to the lower part, and so by cerebral 
anaemia syncope is induced 

Chloroform is put inside the mask*kt the rate of 20 to 30 drops, freely 
diluted with air, every thirty seconds until anaesthesia is attained. 
Anaesthesia is maintained by giving the minimum quantity necessary 
every half minute. 

The Condition of the Patient is watched with minute care, especially 
as regards respiration, pulse, colour, and pupils, throughout the entire 
amaesthesia 

SYMPTOMS AND SIGNS — 

First Stage—Analgesia. —Restlessness, sighing, coughing. Flashes 
of light and noises in the ears. Sense of exhilaration and tingling. 
Some analgesia without unconsciousness. 

Second Stage—Light An.ssthbsia. —Unconsciousness. Struggling. 
Some irrational talking. Flushing of the face. Pupils dilated and' 
reacting to light 

Third Stage — Full Anjesthesia. —Breathing quiet and regular. 
Pupils contracted. They react sluggishly to light. The comeal reflex 
IS absent. The eyes rotate downwards. Tm muscles are relaxed. 
The pulse remains normal in rate, but is more compressible 



ADHINISTRATION of CHLOBOFORII 


95 


Fourth Stags—Ovxrdosb. —This is the state of danger, and should 
never be induced purposely. The respiration becomes irregular or 
ceases. The pulse is feeble, irregular, or imperceptible. Puptla are 
widely dilated and do not react to light, ^mplexion is dusky or 
deadly pale. It is apt to occur suddenly from overdose at the 
beginning. 

PHYSlOLCXxY.—A momentary stimulation is followed by a lasting depres¬ 
sion of the nerve centres, llie highest cerebral centres are affected first. 
The lower centres in the medulla are affected later. When pushed to a 
fatal degree, paralysis of the respiratory centre occurs first and of the 
cardiac centre next. The' safety factor' is low. Stimulants and arrange¬ 
ments for resuscitation should always be at hand. 


THE PUPIL DURING CHLOROFORM ANESTHESIA.— 

Dilatation occurs first from stimulation of the sympathetic, 'fhe pupil 
still reacts to light. 

Contraction occurs later, when the sympathetic is paralysed, from stimu¬ 
lation of the oculomotor centre. 

Dilatation occurs from paralysis of the oculomotor centre The pupil 
does not react to light. 

Dilatation of the Pupil occurs from five causes •— 

Incomplete anaesthesia \ 

Vasomotor depression > The pupil reacts to light. 

Vomiting j « 

Overdose of chloroform 1 t.. , . . ^ 

Asphyxia ) ^ 

The Dilated Pupil which does not React to Light is the most 
important and most urgent sign of grave danger. The pupil resembles 
the atropine pupil, being very widely dilated and quite immobile. It 
occurs in three conditions: 

1. Overdose, especially in chloroform anaesthesia. 

2. Asphyxia of high degree, such as is seen occasionally when mouth 
gag has to be used throughout operation 

3. Replexly from an operative procedure, e.g., stretching the 
sphincter am. 

Treatment —Stop the anaesthetic and be prepared to begin artificial 
respiration at once, directly the signs of respiratory failure occur. 


CESSATION OF RESPIRATION.— 

Causes.— 

Muscular spasm, with clenched jaw and fixed chest. 

Tongue falling back so as to obstruct the upper aperture of the 
larynx. 

Spasm of the glottis, especially in children. 

Entry of blood, mucus, saliva, or 
foreign bodies into the larynx 
5. Overdose of chloroform. 


These two are very dangerous 
factors 


Compaiiaon of Chloroform and Ether.— 

ADVANTAGES OF CHLOROFORM.— 

1. Facility of Administration. —No special apparatus is necessary. 
It is easy to give and pleasant to take. 

2. Completeness of Muscular Relaxation —^This is specially note¬ 
worthy in abdominal operations, when the quiet shallow meathing and 
the relaxation of the parietes make manipulation easy 



96 ANJ2STHESIA 

CMiparifon of Chloroform And Bther—AdvAntagoA of Chloroform. conHnmd. 

5. Absence of Irritation of the Rbspxratorv Organs.—^T his gives 
it its value in children and old people who are liable to bronchitis, and 
in all who are suffering from disease of bronchi, lungs, or pleurae. 

4. Absence of Venous Congestion. —Hence its special use in cerebral 
surgery. 

5. Non-inflammable and Less Volatile than Ether. 

DISADVANTAGES OF CHLOROFORM.— 

1. It IS Ten Times More Toxic than Ether, and the death-rate from 
its use is ten times as high (x in xooo cases compared with 1 in 10 , 000 ). 

2. Its Lethal Effects are often Produced Suddenly, with little or 
no warning, and may therefore occur with the most careful administra¬ 
tion. 

3. Its Action as a Protoplasmic Poison, producing death by acid 
intoxication. 

ADVANTAGES OF ETHER.— 

X. The Safety of its Administration, being ten times less toxic than 
chloroform. 

2. The Dangers have well-marked Signs, consisting in obvious 
respiratory embarrassment, which cannot be mistaken by the most 
careless or inexperienced. 

3 The Danger Period is of Comparatively Slow Onset, giving 
ample time for remedial measures. ' 

DISADVANTAGES OF ETHER.— 

1. The Difficulties of Administration. It is unpleasant to take, and 
requires the knowledge of some apparatus. 

2. Irritating Effects on the Respiratory Organs, with a tendency 
to production of bronchitis and pneumonia. 

3. Exaggerated Respiratory Movements which embarrass thoracic 
and abdominal operations. 

4. Frequent Want of Complete Muscular Relaxation. 

5 Tendency to Venous Congestion, especially in the region of the head 
and neck. 

6. Risk of Explosions. 

Preparation of Patient for Anaesthetic.— 

FLUID AND FOOD.—No food for six hours. A cup of tea, with glucose, 
within two hours may be allowed. Milk especially should be avoided, 
as it is not digested, and is then vomited in ^e.form of hard curds. In 
cases where shock or haemorrhage is anticipated, glucose solution given 
by the rectum is valuable. 

BOWELS.—In all cases the rectum and large bowel should be emptied 
by an enema or aperient, but purgation in the sense of causing repeated 
watery stools is definitely bad. 

BLADDER.—The bladder should always be emptied the last thing before 
the anaesthetic: if necessary, by catheter. 

MOVING THE PATIENT,—^The less the patient is moved after anesthet¬ 
izing the better. Hence the advantage of giving the anaesthetic on the 
operating-table. But with most patients the fear of the operating-room 
is more harmful than careful lifting. In lifting, the level supine position 
should be kept. 

TEETH AND TIGHT CLOTHES.—Artificial or loose teeth to be removed, 
and any tight bands taken from the neck, chest, or abdomen. 
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STOMACH.—In cases of intestima obstruction or in cases of emanency 
operations when no preparation has been made, the stcmach should be 
washed out just before or in the early stage of anaesthesia. 

DRUGS.—In severe abdottunal operations Morphia (gr, | to or Omnopoh 
( gr. }) lessens the amount of anaesthetic required, and also lessens the 
shock. ScoPOLAMiHB, i.e., hyoscine hjrdrobromide, is often combined 
ris dose with gr. of atropine, and given before major operations, 
Strychnine (liq. stiych. V[y) is given by some to counteract cardiM 
depression. Chlorbtonb (gr. xv) is said to have a powerful effect in 
preventing post-anaesthetic vomiting in those who are known to be pre¬ 
disposed to this complication. 

AVOID POSTURE PARALYSES.— 

Erb's Paralysis results when traction is exerted on the upper limb and 
the head turned to the opposite side. It is due to compression of the 
brachial plexus between the clavicle and ist rib. 

Musculospiral Paralysis is due to the arm being allowed to hang 
down over the side of the table, the table edge pressing against the 
inner and posterior surface of the humerus. 

WARMTH.—^The operating-room should be at least 70° F. Patient should 
be as warmly clad and as little exposed as possible. A flat rubber bag 
filled with hot water and wrapped in flannel should be placed on the table 
for the patient to lie on, in desperate cases. 

Treatment of Bmergeneies of Ansssthesia.— 

I VOMITING DURING INDUCTION.— 

Depress head well below level of trunk. 

Of vital importance in cases of intestinal obstruction to avoid aspiration 
of vomit. 

2. SYNCOPE OR CARDIAC FAILURE IN LIGHT ANAESTHESIA.— 
Depress the head lower than the trunk 

Stiychnine (W^x hypoderm.), brandy ( 5 j by rectum), ether (Tl\xv to xxx 
subcutaneously). 

Artificial respiration. 

If recovery takes place, the operation should not be resumed until full 
anaesthesia has been induced. 

3. CARDIAC FAILURE IN FULL ANAESTHESIA.— 

Occurring suddenly early in chloroform anaesthesia the outlook is almost 
hopeless. 

Occuiring late in anaesthesia it should be recognized early enough to 
allow successful treatment. 

Artificial respiration. Cardiac stimulants, e.g., coramine. 

Direct heart massage through an epigastric incision. 

4. RESPIRATORY EMBARRASSMENT WITH OBSTRUCTION.— 
Rbmovb thb Obstruction. —Push the jaw forward. Open the mouth. 

Pull forward the tongue. Clear the fauces and pharynx with sponge 
on holder. 

Laryngotomy or Tracheotomy for cases where the above fails to 
relieve obstruction, cases due to laryngeal spasm, and those due to 
pressure upon or foreign bodies in the lary^ and trachea. 

Artificial Inspiration. —Stand behind patient's head. Gnsp elbows 
and puU them upwards, then press them down and in on the chest. 
About Z5 times a minute. It is useless to do artificial respiration 
unless obstruction is removed and the air-way kept clear. 
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Treatment of Bmersencies of Anaesthesia, continued. 

OxYGBN Administration combined with the above. 

Vbnesbction for stout plethoric persons in whom the a^hyxia has 
caused marked venous engorgement, cyanosis, and cardiac embarrass¬ 
ment. Withdraw one pint of blood. 

5. RESPIRATORY FAILURE apart from obstruction,—Rhythmical 
tongue traction. Artificial respiration. / 

The After-treatment of Anasstheeia.— 

NECESSITY OF CAREFUL WATCHING.—Restlessness, with faUing 
out of bed; haemorrhage, external or internal; moving of splints, 
bandages, and dressings; asphyxia, from the phairynx becoming full of 
vomit: such chances require the constant presbncb of a nursb until 
consciousness is regained. 

POSITION.— 

Thb Head is to be Kept Low until shock has passed off. 

The Hbad to be Kept on One Side, to allow vomit to escape from the 
pharynx 

WARMTH.—Blankets and hot bottles The latter must be outside the 
blankets and never touch the patient, otherwise burning iday result. 

STOMACH.—Tn cases of intestinal obstruction the stomach should be 
washed out before the patient leaves the table 

FEEDING.—Slight cases require no special rule. 

Withholding Food. —In severe cases no solid food is to be given for 
several days It is both useless and harmful, as the digestive processes 
are largely suspended 

Giving Liquids. —The old plan of withholding fluids is to be condemned 
as cruel, harmful, and irrational. The patient wants water, and 
should be allowed to drink it freely, and in whatever quantity. If 
vomiting IS persistent, water should be given by the rectum. In 
stomach and oesophagus operations only is there any need for restriction. 
Nature of Food. —Plain milk and any food difficult of digestion are to 
be avoided. Peptonized milk, tea, meat extracts, barley-water, 
Benger's food must be given at discretion 
Solid Food is usually given on the second or third day, after the bowels 
have acted 

ZZ. MODZFZCATZON8 OF OENBUAL ANiBSTHESZA 

Intratracheal Insufflation.— 

ETHER,— 

Method. —After preliminary general anaesthesia the larynx is cocainized 
and a flexible catheter (21 to 24 French gauge) or Magill’s tube 
passed through the glottis until its end is 26 cm. from the teeth, i.e., 
at the bifurcation of the trachea A warmed mixture of air and ether 
vapour is pumped in by a continuous current at a positive pressure of 
about 10 mm. Hg, Respiratory exchange will then occur with very 
slight respiratory movements. 

Advantages —It has all the advantages of a positive pressure apparatus, 
so that ‘the chest can be fully opened without collapse of the lungs; it 
secures a free and unobstructed airway, so that cyanosis cannot occur; 
it overcomes the possibility of obstruction by the upper air-way; 
respiratory movements are diminished to those of the quietest sleep; 
it is of great value when the trachea is obstructed, e.g., in goitre cases; 



it diminishes shock by relieving both respiration and circulation from 
the strain caused by usual anaesthesia; the constant stream of air 
escaping from the larynx prevents blood, mucus, or vomit from trick* 

, ling down into the trau:hea. 

Disadvaktagbs. —^The difficulty of passing a catheter through the 
glottis and the possibility of damage—^this is only a matter of eicperi* 
ence; the danger of injury to the lungs or surgical emphysema by 
too high a pressure—this can be prevented by a safety valve in the 
apparatus which blows ofi at 15 to 20 mm. of mercury 

Basal Anassthetloa.— 

DEFINITION.—Substances used to reduce or abolish normal conscious¬ 
ness or induce forgetfulness, thus minimizing the fear of anaesthesia . 
and operating theatres, and supplementing other anaesthetics. 

WARNING —Most basal anaesthetic substances, if given in large doses, 
are dangerous because uncontrollable—i e , they cannot be withdra^^n 
from the patient should untoward symptoms appear. They should 
never be given with the idea of producing anaesthesia—merely to prepare 
for it 

SUBSTANCES GENERALLY USED.— 

I. Morphia (gr. and Scopolamine (gr. or Omnopon (gr. and 
Scopolamine (gr. —Excellent premedication before niixous oxide 
and oxygen anaesthesia or before operations under local anaesthesia. 
After two or three hours the morphia may be repeated but not the 
scopolamine. • 

2 Nembutal. —Oral administration in i^-gr. capsules; dose i to 3 
capsules This produces drowsiness and allays fear. 

3 Avertin (tri-bromethanol).— Administered per rectum in freshly 
prepared solution Avertm must be tested with special ‘ Congo red' 
indicator after being prepared before being administered to the patient 
The patient falls asleep in bed and does not wake for some hours after 
the operation 

4 Paraldehyde in Oil —Administered per rectum. dosage 1 drachm 
per stone of body-weight up to 8 drachms. This is a safe and simple 
basal anaesthetic, acting like avertin. 

Individual anaesthetists will have their preference, depending to some 
extent on the type of operations performed and the facilities available. 

Other AnaBBthetios for Short Operations.— 

EVIPAN SODIUM*—A powder which has to be freshly dissolved m distilled 
water—administered intravenously. It may be given in a continuous 
form with intravenous sadine. Valuable for short operations which do not 
require much relaxation or only brief relaxation—e.g , dental extractions, 
setting fractures, removing small tumours, etc. 

Disadvantages. —Sometijnes the patient remains drowsy for hours and 
cannot return home from surgery or hospital. Twitchings and jerkings 
may occur to hamper the operator. 

PENTOTHAL SODIUM.—This is adnunistered in the same manner as 
evipan and for the same operations. It is claimed to be safer and more 
reliable,, and its e£Eects are more prolonged. 

DIVINYL ETHER.—A volatile liquid given by inhalation, using a bag. 

A powerful anaesthetic for brief operations and very suitable for children. 
Short recovery period, with few after-effects. 




100 


ANiESTHBSlA 


Aniesthetics for Short Operations, conttnusd. 

CYCLOPROPANE AND TRICHLORETHYLENE are also used for short 
periods of anaesthesia. 

WARNING.—^These anaesthetic substances are safe within limits for 
reasonably healtiiy people. In the aged, debilitated, or dangerously ill, 
it is probably wiser to dispense with them and rely on more classical 
methods. 


nx. LOCAL ANJBSTHBBIA 

Drugm need.— 

COCAINE HCl.—Not used now as a hypodermic because of the danger 
of toxic effects. Used for ophthalmic work as a 5 per cent solution for 
instillation into the conjunctival sac. Used in nose and throat operations 
with adrenaline, because of its valuable effect in shrinking vascular 
mucous membranes. 

Caution. —Should not be used in the urethra except in carefully balanced 
formulae. 

NOVOCAIN.—Dose up to gr v; gr. j is sufficient for small operations. Is 
practically non-toxic, and therefore should always be used for injection 
methods. Used in strengths from J to 2 per cent. This is the safe anes¬ 
thetic substance and has only two disadvantages: the patient remains 
conscious; and it may not be used in infected or potentially infected 
tissues. A vast variety of minor operations are performed under novo¬ 
cain alone and it finds an increasing use in supplementing anaesthesia in 
many major operations 

COMBINATIONS WITH ADRENALINE.—An addition of 10 to 20 min. 
of adrenaline solution (i-iooo) to the dose of either of the above causes 
marked vasoconstriction, and thus a limiting of the action of the solution 
to the part injected. 

Adrenaline solutions cannot be boiled. They must be added after the 
other solution has been sterilized. 

Methods and Their Application.— 

INSTILLATION.—A few drops of 5 per cent cocaine solution placed on 
the conjunctiva render the latter and the cornea insensitive. Used for 
ophthalmic operations. 

SPRAYING AND SWABBING.—Cocaine 5 to 10 per cent solution, usually 
with adrenaline. Sprayed or painted on to the nasal, pharyngeal, or laryn¬ 
geal mucous membrane. 

Noss.—For all intranasal operations which only involve the mucous 
membrane. The marked shrinkage of the swollen membrane makes 
the parts easily visible and reduces haemorrhage. 

Throat. —As a preliminary to laryngoscopy and for small operations. 
Larvnjc. —For intralaryngeal operations,* e.g., scraping tuberculous 
nodules or removal of papillomata. 

SUBCUTANEOUS INJECTION.—Novocain should always be used, and 
cocaine definitely abandoned beiause of its dangerous toxicity. It 
ought to be used as an infiltration method, that is— . 

REGIONAL ANAESTHESIA.—In this the drug is injected over a wide 
area, especiallv in thb Course of tbb Nbrvb Trunks supplidng the 
part. Examples:— 
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For GoitRB.—^Tliroiigh two or tiiree punctures the whole cireuxnferenoe 
of the goitre is infiltrated with a i per cent solution of novocain) without 
adrenaline. After waiting lo minutes the skin incision is made, and 
the first.stages of dissection are carried out. Then more of the solu¬ 
tion is injected at the sides of the larynx and trachea. 

For Hbrmia.—^T he solution is injected on the inner side of the iliac 
spine as well as over the hernia, so as to paralyse the sensory nerves 
(ilio-inguinal, etc.). 

For Fingbr Operations. —An elastic ligature is placed round the 
finger at its base to further limit and intensify the action of the anaes¬ 
thetic. ^ 

SPLANCHNIC ANESTHESIA.—This is used for operations on the upper 
abdomen, especially those on the stomach. The splanchnic nerves are 
given ofi from the lower thoracic sympathetic gangha (great splanchnic 
5 to lo, lesser splanchnic lo and ii, lowest splanchnic 12) and pierce the 
crus of the diaphragm to join the coeliac ganglion. They are injected 
with 2 per cent novocain by a needle 12 cm. long thrust into the amgle 
below the last rib, or through the abdominal incision from the front. 

FREEZING BY ETHYL CHLORIDE SPRAY.—This is a barbarous 
method of opening superficial abscesses. It is extremely limited in 
value and should be abandoned. 

ZV. SPINAL ANJBSTBESIA 

Although the scope of this method is not nearly so great as it promised 
to be on its introduction, it has undoubtedly a most valuable place among 
anaesthetics. It is impossible, however, yet to decide what is its mortality 
compared with general anaesthesia, because: (a) Many thousands of cases 
are necessary for comparison; (6) Spinal anaesthesia, in this county at any 
rate, is limited to cases of special gravity, whilst general anaesthesia is used 
for all trivial operations. Hence, what follows must be accepted with the 
limitations suggested. 

Drugs Used.— 

COCAINE HCl.—^This was the drug first used, but is now abandoned 
because of its immediate danger and severe after-effects. 

STOVAINE.—This used to be the drug most commonly used. Most 
people now prefer spinocain or percaine. It is much less toxic than 
cocaine. 

Doss.—Gr. ij, or o<i g., or 1 c.c. of 10 per cent solution. 

Barker’s Stovaine Solution. —0-05 g. stovaine, 0-05 g. glucose, to i c.c. 
water. The glucose is added to make a heavy solution which will 
remain in the lower part of the spinal theca. 

Light Stovaine. —^Made up with normal saline instead of glucose, so 
that it is of lower specific gravity than the cerebrospinal fluid. It is 
used for abdominal operations—e.g, excision of the rectum—where 
the patient is pl2u:ed in the high pelvic position, in which position 
heavy stovaine would gravitate to the medulla. 

SPINOCAIN (syn. Planocaine).—^A solution of novocain and strychnine 
in a special solvent. It is of lighter specific gravity than the cerebro¬ 
spinal fluid, and owing to its viscous character it does not diffuse, but 
floats like a bubble in the spinal fluid ; it must therefore never he given 
voith the patient tn the sitting posture. The anaesthesia produced is con¬ 
trollable, and may be confined to the perineum or l^s carried to the 
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Spinal Anasst^esia—Drugs Used, contintied. 

umbilicus, or extended to the costal margin, according to the degree of 
the Trendelenburg position. Spinocain is practically non>toxic, and 
does not materially lower the blood-pressure. A dis^vantage is that 
the anaesthesia lasts only from J to i hour 
PERCAINE (Howard Jones) —This is the latest spinal anaesthetic and is 
likely to displace most of the others Advantages are that duration of 
anaesthesia may last from 2 to 3 hours, and the drug is non-toxic and 
certain in action Large doses—from 8 to 18 c.c. of the solution—may 
have to be given, but much is done by judicious alteration of the level 
of injection. Segmental anaesthesia may be obtained 

Method.— 

For the puncture the patient lies on his side (for percaine the affected area 
should be uppermost), with the spine flexed as much as possible. The 
anaesthetist may afterwards control the level of anaesthesia by tilting the 
table 

Preparation —Skm is cleansed over the seat of puncture. 

Ephedrine —A preliminary injection of ephedrine will minimize the 
lowering of the blood-pressure 

Neeole. —A needle 4 in. long, with a .stylet and multiple openings, is 
necessary to prevent clogging by fat or blood-clot 
Puncture —Strictly in the mid-line of the back between the 3rd and 
4th lumbar spines This is on a line joining the highest points of the 
iliac crests. 

Entering the Theca —The needle is manoeuvred between the laminae 
and then pushed on for about ^ in The stylet is withdrawn, and the 
spinal fluid ought to flow If it does not it is useless to inject the fluid. 
Puncture Wound is closed with collodion 

Aftar-effeots.— 

Various unpleasant after-effects have been noted from time to time. 
Headache, which may be persistent and severe, occasionally occurs 
Rarely • Various paralyses, even of oculomotor nerves, the bladder and 
rectal sphincters, or paraplegia, which usually soon recovers Per¬ 
sistent backache 

Advantages of Spinal Ansesthesia.— 

1. If the patient’s general condition is good at the time of operation, then 
much less shock occurs at the time, and anti-shock treatment will then 
prevent secondary shock—e g , in excision of the rectum or amputation 
of the thigh for sarcoma. But if the patient is already shocked, then 
it is most dangerous—e g., in amputation of the thigh after a gunshot 
wound or injury. 

2. It does not require special preparation of the stomach and bowels 

3 In desperate Derations likely to terminate fatally the patient does not 
die on the table and does not lose consciousness. 

4. Very rarely a patient refuses to take a general anaesthetic, but will submit 
to a spinal injection 

5. In certain conditions, e g , diabetes or acidosis, it is less dangerous than a 
prolonged general anaesthetic. 

Disadvantages of Spinal An»stltesia.— 

1. It Fails in Some Cases.—I n a varying proportion (5 to 10 per cent) 
the spinal theca cannot be penetrated satisf^torily, and in these the 
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anaesthesia IS impossible. This is most likely in old, feeble, and en^^aciated 
patients. * 

2. The Pain of the Puncture and the Alarm to nervous people, con¬ 
scious of the operation. 

3. The Risk op Meningitis or Late Paralysis.—T his is very slight. 

4. In War Surgery, it has been found that when profound shock steady 
exists, the use of spinal anaesthesia is followed by a serious ^1 of blood- 
pressure which often proves fatal. 

ladloations for Uae. —Operations below the umbilicus in which some of 

the following exist:— 

I Operations involving severe shock, e.g, amputation through the hip in 
debilitated subjects. 

2. Diabetes, especially with acetonuria. 

3. Certain conditions of heart weakness. 

4 Desperate cases of intestinal obstruction with constant vomiting (This 
condition may be dealt with by the intratracheal method, p. 98.) 

5. Operations performed tn extremis. 

6. \^en the patient refuses to take a general anaesthetic. 
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Chapter XIII 

INJURIES OF BLOOD-VESSELS 


Definition. —Loss of blood from an external wound, or from a mucous surface, 
or into an internal cavity. 

Epistaxis —bleeding from the nose 
Hamoptysis —from the lungs. 

Hamatemests —from the stomach. 

Melana —blood passed by the rectum 
H/gmaturia —blood passed with the urine 

Symptoms.— 

1 AFTER SUDDEN LARGE HAEMORRHAGE — 

Pallor of surface and of mucous membranes. 

Lividity exists if sudden death has followed wound of a large artery, 
because there has been no time for veins and capillaries to empty. 
Respiration quick, sighing, and gasping, the so-called 'air hunger'. 
Pulse rapid, small, and weak. 

Noises heard in ears. 

Dimness of Vision with itashes of light 

Syncope, nausea, loss of consciousness 

Restlessness 

Surface is Cold 

Sweating is abundant 

Subnormal Temperature. 

Great Thirst. 

2 AFTER RECURRENT SMALL HiEMORRHAGES.— 

(Edema of eyelids and extremities. 

Liabiuty to Faint on slight exertion. 

Pulse is quick and easily compressible, with full beat and empty artery 
between beats, and well-marked dicrotic wave. 

A Tendency for all the Symptoms to Increase as bleeding continues. 
Blood shows Leucocytosis and diminution of red cells and haemoglobin. 
After haemorrhage has ceased, especially concealed haemorrhage. Tempera¬ 
ture rises to ioi®-io2° F. for one or two days. 

OlroumBtanoes which Modify the Effeots of Hsemorrhago.— 

QUANTITY of blood lost. 

RATE of loss.—The sudden loss of a comparatively small quantity is more 
, dangerous than the gradual loss of a much larger quantity. 

AGE.—Infants and aged patients bear loss of blood badly. 

SEX.—Women are less affected than men. 
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CONSTITUTIONAL CONDITIDN.>-The foUowmg render Ueediw much 
more serious: Pre-Listing Ajiaemia; any- Asthenic or Cachectic^Disease; 
Marasmus; coexistent Shock; Sepsis. 

IN OPPOSITE CONDITIONS, notably in plethoric individuals with high- 
tension pulse, or any cause of visceral congestion, cerebral or pulmonary 
in particular. Bleeding may be Positively Beneficial. 

Diagnosis of Bssmorrhsge (especially concealed haemorrhage).— 

IN SHOCK.— 

Symptoms are at their worst immediately after the injury, and Tend 
TO Improve with time, except in fatal c^es. 

Nerve Symptoms are much more prominent from the first: Uncon¬ 
sciousness, flaccid limbs, pupils dilated. 

IN CEREBRAL CONCUSSION.— 

Symptoms are of Sudden Onset. 

Unconsciousness is well marked and out of all proportion to the circu¬ 
latory depression. 

History of blow on the head 

IN CEREBRAL COMPRESSION — 

Paralysis and coma. 

Respirations are deep and noisy 
Skin is hot and congested 
Pupils are often unequal 
Pulse is slow and forcible 

IN H.®M 0 RRHAGE, on the other hand— 

Symptoms are trivial at first and increase in seventy gradually. 

Pallor, restlessness, dyspncea, and thirst are conspicuous before uncon¬ 
sciousness occurs. 

(For the diagnosis of abdominal, thoracic, and joint haemorrhage, see the 
reqiective sections) 

Thu Arrest of Heemorrhage always consists of two stages :— 

1. TEMPORARY.—The stopping of the bleeding. This can be Natural 
or Artificial 

2. PERMANENT.—The repair of wounded vessels This is aJways a 
vital process, and nothing artificial can take its place 

Natural Temporary Arreat of Bamorrhage.— 

IS BROUGHT ABOUT BY:— 

The Contraction of the ends of the vessel. 

The Retraction of the vessel in its sheath. 

Curling up of inner coats within the outer. 

Coagulation of blood in amd round the end of the vessel. 

An internal clot forms between the nearest branch and the cut end 
of the vessel. 

A central clot forms in the lips of the cut vessel. 

An external clot forms outside the cut end of the vessel and between 
the middle coat and tiie sheath. 

IS AIDED BY:— 

Contusion or Laceration of the vessel. This increases contraction 
and retraction of the coats. 
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Natural Temporary Arrest of Heemorrhage, continued. 

DiMimsHED Blood-pressure Bleeding generally stops when the 
patient faints. . . ■ • 

Increasbd Coagulability of the blood. This occurs in anaemia; in 
asphyxia; after taking much milk, lime salts, or magnesium carbonate; 
when fluids are restricted. 

IS RETARDED BY:— 

Clean-cut wounds. 

Partial Division of vessels, preventing contraction and retraction of 
vessel. 

Increased Blood-pressure: Renal disease; plethora, inflammation 
and congestion, exercise 

Movement of the part. 

Stimulation of the Heart (by drugs, alcohol, etc ). 

Hsbmophilia. 

Jaundice. 

Diminished Coagulability of the Blood. Vegetanan diet, diminu¬ 
tion of lime salts; citric acid; large quantities of fluid, restriction of 
food. ' 

The Permanent Arrest of Hssmorrhage. —Produced by :— 

HEALING OF THE WOUNDED VESSELS.— 

The clot becomes contracted and fissured 

The vasa vasorum dilate and exude plasma and white corpuscles 

The wall of the blood-vessel is thus swollen and more vascular. 

The clot IS penetrated by leucocytes and fibroblasts, the latter formed by 
proliferation of endothelium 

The fissures in the clot are lined by proliferating endothelium, thus 
forming new capillaries. 

The capillaries communicate with (a) The lumen of the vessel; {b) The 
vasa vasorum 

The clot and the vessel wall eventually become organized into fibrous 
tissue. 

Differences in Healing of Arteries •and Veins — 

In an Artery .—A lateral wound does not heal until the lumen of the 
vessel is obliterated, because the high blood-pressure displaces the 
clot. When the lumen is once obligated it is seldom opened up, 
because the thick arterial wall actively contracts and forms a strong 
scar. 

In a Vein. —A lateral wound, when once it is plugged by clot, heals. 
The blood-pressure is too low to disturb the clot. V^en a vein 
IS obliterated by thrombosis, it often becomes re-canalized 

TIm Surgical Arrest of Hcsmorrhage is brought about by closing the 
mouths of wounded vessels and holding them closed until they are plugged 
by firm clot. The following methods are employed:— 
i. PRESSURE.— 

As THE Preliminary to other means: On the artery at a distance from 
the wound. On the bleeding point. 

As THE Sole Means of arrest: Capillary or parench3rmatous bleeding; 
bleeding from a superficial vein; bleeSling in a bony cavity; bleeding 
from a hollow organ or cyst; deep haemorrhage where ligature .cannot 
be applied 
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Its Dangbrs in other cases are: Inefficiency; Gangrene; Conversion 
of open into concealed haemorrhage. 

2. FORCEPS.—As a preliminary to ligature;' as a sole means in small 
vessels. Causes adhesion of lips of vessel and curling up of inner coats. 

3. CLAMPS.— 

Rapid Method.— A vascular pedicle is crushed and its vessels obliterated 
at one stroke, e.g., pedicles of polypi, appendix vermiformis. 

Slow Method. —Clamps are left on for 48 hours. On inaccessible 
structures, e g., pedides of renal tumours and broad ligament of uterus. 

4 TORSION.—Vessel is twisted 8 half turns of the forceps Inner coats 
curl up inside lumen. Outer coats twist up as a knot outside. 

5. LIGATURE.—^The method of choice in most cases (sse Ligature of an 
Artery in Continuity, p. 123) 

6 DIATHERMY.—^Either as a blunt cautery applied to a bleeding surface, 
or by touching the haemostatic forceps applied to a bleeding point with 
the diathermy electrode 

7. CAUTERY.—Causes great contraction and retraction of vessels. A 
dull red heat only is essential, otherwise the vessel will be clean cut. 

Is Especially Useful* In parenchymatous bleeding; in bleeding 

from a sloughy surface. 

8. COLD causes contraction of small vessels. Sucking ice for bleeding 
from mouth, throat, and stomach Iced douches for epistaxis Ice 
compress over a bleeding viscus, eg., in hsematemesis. 

9 HEAT acts in the same way as cold Hot water should be between 
120“ and 150° F Useful for large bleeding surfaces, eg., uterus, bone 
cavities, and cysts 

10 STYPTICS, e.g., alum, perchloride of iron, and tannic acid They 
hasten coagulation of the blood. Very unreliable Small wounds of 
the face, capillary oozing m mouth or nose, fungating tumours. 

11 SUPRARENAL EXTRACT as a local injection or application Injec¬ 
tion up to 10 min of i-iooo adrenaline chloride. Causes contraction of 
small vessels. Is generally used in conjunction with eucaine as a pre¬ 
liminary to superficial operations 

12. ERGOT, admimstered by mouth or as a hypodermic injection Used 
for post-partum haemorrhage. Causes the uterus to contract as well as 
its vessels. 

13. H.EMOSTATIC SERUM—HiEMOPLASTIN. 

Traatment of the Effects of Rsemorrhago.— 

REST—local and general. 

KEEP THE HEAD LOW—to prevent syncope 

WARMTH—by blankets and hot bottles. 

INFUSION OF SALINE FLUID (sodium chloride 3 j to Oj).— 

Into a Vein. — Use 2-4 pints. Inject into a superficial vein, e.g., median 
basilic. Temperature xoo** F. Avoid injecting air. 

Subcutaneous. —Into the tissues under the mamma or axilla. Specially 
suitable for cases where assistance is unavailable. 
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Treatment of the Effects of Hasmorrhage—Saline Infusion, anOinued. 

Continuous Infusion.—-T he saline solution is allowed to continue 
running into the subcutaneous tissue, or into the rectum, dowly for 
12-24 hours, using 6-10 pints of fluid. 

BLOOD TRANSFUSION.—The ideal method of treating anaemia. 

Choicb of a Donor. —Blood contains haemolysins and agglutinins 
which may cause dangerous clotting if a suitable donor is not selected. 
All people fall into one of four groups as regards the properties of their 
blood. It is only necessary to test for agglutination, as this precedes 
haemolysis. 

Table I.— Agglutination 


Group 

Incidence 

Serum agglu¬ 
tinates cells 
of group 

Cells agglu¬ 
tinated by 
serum of group 

X 

3 per cent 

0 

2, 3 and 4 

2 

4 ^ >> V* 

I and 3 

3 and 4 

3 

13 .. „ 

I and 2 

2 and 4 

4 

43 »i ft 

I, 2 and 3 

0 


To discover to which group a person belongs, test against serum of 
Groups 2 and 3 On one end of a slide place a drop of Group 2 serum, 
at the other end a drop of Group 3 serum. Add to these, with separate 
match-sticks, a drop of the blood to be tested, and stir wdl. If 
clumping takes place, in either or both, it does so within two or three 
minutes, giving a coffee-grounds appearance 


Table II.—Clumping 


Group 

With Serum 2 

With Serum 3 

I 

Yes 

Yes 

2 

No 

Yes 

3 

Yes 

No 

4 

No 

No 

1 


Group 4 IS universal donor; Group i universal receiver. 

For routine emergency work it is convenient to have several donors of 
robust physique belonging to Group 4 available, so that no preliminary 
testing will be necessary. 

CiTRATED Bloop.—A litre bottle has 150 c.c. of isotonic sodium citrate 
solution (2 g. to 100 c.c. of distilled waW) placed in it Blood is drawn 
from a distended vein by needle and cannula into the bottle, which is 
.kept at blood-heat. Shake the bottle continually as the bipod flows in, 
till a pint has been taken. The citrated blood is given intravenously 
to the recipient through a needle and cannula by pumping air into the 
bottle on the principle of the wash-bottle. 

The advantages urged for this method are that clotting is impossible. 
Unfortunately, in practice, this often occurs in the rubber tube. It 
is (^imed that the blood can safely be kept in stock till required. 
This may result in the degeneration of the corpuscles and therwaste 
of donor's blood. 
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ARTERIAL H^MORRHAOE 


Th$ CoHtimous Drip Method is most valuable, becauae it cab be used 
whilst an operation is in progress. Either saline or citrated 1 t>lood 
can be useo^, and the former can be injected either into a vein at the 
rectum. A reservoir with a capaci^ of a pants is fixed at a height 
of two or three feet above the patient. It is kept warm and the 
blood constantly mixed by having oxygen bubbled through it. In 
the tube preceding from the reservoir is a glass chamber with a 
fine tube through which the fluid drips at the rate reflated. 
Results. —Blood-pressure readings after intravenous injections with 
saline, and fresh blood, show that saline raises the pressure for only two 
hours, when it falls down to, or even below, the original; while fresh 
blood effects an improved pressure for several days. 

TRANSFUSION OF VASOCONSTRICTOR SOLUTIONS.—Adrenaline— 
Ergotinine—Pituitary gland extract. Raise blood-pressure, and there¬ 
for combat shock. Are unsuitable if the haemorrhage is likely to recur. 
RECTAL INJECTIONS —One pint of hot water, with or without brandy, 
given every two hours (also continuous irrigation, see p. 108). 
HYPODERMIC STIMULANTS.—Strychnine hydrochloride up to H^x 
of the liquor; ether Hj^xx-xxx. These are indicated for syncope; they 
have the disadvantage of tending to rdhew the bleeding. 

DIRECT STIMULATION of the heart by sinapism or fomentations. 
DIET.—Hot fluid nourishment at first; light and generous diet later 
DRUGS.—Iron, with quinine or nux vomica, for anaemia. 

GENERAL.—Prolonged rest, with plenty of sun and fresh air * 

The Olassifloatlon of Hsmorrhage.— 

I. ARTERIAL: (i) Primary; (2) Intermediate or Reactionary; 

(3) Secondary 
II. VENOUS. 

III. CAPILLARY 

1. ARTERIAL BSMORRBAOE 

OCCURS IN SPURTS synchronous with the heart's action. 

Is bright red in colour. 

Is much more profuse from the proximal than from the distal end of 
the vessel. 

1. Primary Besmorrliage.— 

OCCURS at the time of the injury. 

DUE TO a failure to occlude the wounded vessels 
It tends to become less and cease in time. 

TREATMENT.— 

Enlarge the Wound and Secure the Bleeding Vessel.' —Except 
Wounds in the tonsillar region, when ligature of the external carotid 
is indicated 

Stab wounds in palm and sole, where a graduated compress can be 
tried first. 

Tie Both Cut Ends in large vessels. 

Let it Alone if the bleeding stops naturally, except:— 

The distal end of a large artery. 

A punctured wound of an art^. 
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INJURIES OF BLOOD-VESSELS 


Arterial Haemorrhage, continued. 

2. Intermediate or Reactionary Haemorrhage.— 

OCCURS within 24 hours of the injury. 

DUE TO a failure of the means for the temporary arrest of haemorrhage 

BROUGHT ABOUT BY:— 

, Patient's movements and restlessness, or rise of blood-pressure, and 
increased force of the heart, which accompanies reaction * after an 
operation. 

The dislodgement of a clot from a vessel 
The slipping of a ligature 

Failure to secure the distal end of a wounded artery, which only bleeds 
after anastomosing vessels have dilated. 

Failure to occlude the lumen of a punctured artery. The clot is dis¬ 
placed from the punctured wound when blood-pressure rises 

TREATMENT —The same as for primary haemorrhage 

3. Beoondary Bnmorrhage.— 

OCCURS later than 24 hours after the injury, especially between 7 and 
10 days. 

DUE TO failure of repair in a wounded vessel, or ulceration of a vessel 

CAUSES.— 

a. Septic Inflammation of the artery 

b Yielding of an Arterial Cicatrix, brought about by division of 
its inner and middle coats by too tight ligature; disease of the artery, 
e.g, atheroma or calcareous change; cachexia, haemophilia, renal 
disease, diabetes: violent cardiac action; increased blood-pressure; 
punctured wound of artery, the lumen not being obliterated. 

c. Proximity of Ligature to a Large Branch, giving a very short 
cicatrix. 

d. Wounds of a Branch just below the ligature, whose cicatrix gives 
way when full force of anastomotic circulation is established 

e Faulty Ligature, which may be Septic—Too tight—Hard knot or 
sharp edge—Too quickly absorbed, e.g , catgut 

PHENOMENA OF SECONDARY HAEMORRHAGE.—Is slight at first— 
Recurs at intervals—Becomes steadily greater at each recurrence—Has 
no tendency to spontaneous cure. 

It is more frequent from the distal than proximal end of artery, because. 
at the distal side of a ligature there is smaller clot formed, the vasa 
vasorum are obliterated by ligature, the blood-pressure is higher. 

TREATJMENT OF SECONDARY HAEMORRHAGE —It should always 
be dealt with, whether it has ceased or not, and whether it is small 
or large. 

a. Pressure on Main Vessel above should be tried first. 

b. Open the Wound and ligature vessel above and below bleeding 
' point. Endeavour to render the parts aseptic, and drain. 

c. Cautery used at a dull red heat, in soft, sloughy wounds. 

d. Ligature of the Main Trunk above is indicated:— 

When above methods have failed. 

When it is known for certain what artery is bleeding. 

After amputation at shoulder or hip-joint. 
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e. Amputation is called for when the bleeding occurs from tite femoral 
artery already ligated in continuity, because a second ligatux^ would 
cause rangrene. In the arm a second ligature may be attempted. 

/. Firm I^ugging is the only possible treatment in deep vess^ of the 
root of the neck, groin, and abdomen. 

U. VXNOUS BflEaCOIlBBAaB 

OCCURS IN A STEADY STREAM, except :— 

From the cerebral sinuses it spurts synchronously with pulse. 

From large veins of the neck it spurts synchronously with respiration. 
Is OF A Dark Colour. 

Is FROM THE DisTAL End of the divided vessel only, except: in the 
neck, in varicose veins, in branches of large veins, if no valve intervenes. 
TREATMENT.— 

Pressure is sufficient in superficial veins. 

Ligature is needed for veins in the neck—Deep veins—Varicose veins. 
Plugging is necessary when veins lie in bony cavities, e.g., cranial 
sinuses. 

Suture or Ligature in punctured wounds of large vems so as not to 
occlude the lumen. 

Tib the Artery at a difierent place, but do not occlude the vein, if 
mam vein of a limb is wounded slightly when operating to ligate the 
main artery in continuity. 

in. CAPILLARY BAMORRBAGE 

(including Parenchymatous Haemorrhage) 

Consists of an oozing from wound surfaces. 

TREATMENT.-*—Sew up the wound, or, when this is impracticable, pres¬ 
sure, plugging, or the cautery must be used. 

HiBMOPHlLZA 

DEFINITION.—An hereditary disease in which there is a tendency to 
spontaneous haemorrhages and very profuse and uncontrollable bleemng 
from wounds 

INHERITANCE —The disease is peculiar to the male sex, but is trans¬ 
mitted by females, thus the sons develop haemophilia, and the daughters 
who are free from the disease often beget haemophilic sons. 

PATHOLOGY.—Of this little is known Probably due to inadequate 
liberation of thrombukinase by the blood-platelets, which are abnormal 
qualitatively. 

TRAUMATIC HEMORRHAGES.—Except that the division of the 
umbilical cord is remarkably free from incident, every trivial wound is 
accompanied by steady and persistent oozing. Tooth extraction is 
often the first injury to call attention to the disease, and the steady 
bleeding from this may be fatal. Circumcision, or any' other operation, 
will cause dangerous or fatal bleeding. The actual haemorrhage is 
continued steadily as a capillary oozing for many days, and it is the 
consequent anaemia that causes death by syncope. 

ECCHYMOSIS.—Slight or unnoticed trauma produces extensive subcu¬ 
taneous ecchymosis; hence the sufferer is often called 'a bruiser and 
bleeder'. The bruises slowly disappear if no extemad wound exists. 
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INJURIES OF BLOOD-VESSELS 


H«mop)ijliA, conHnued, 1 

JOINTS.—Bleeding into the joints is common, and produces changes of 
s3movitis and osteo-arthritis eventually {see Chap. XXIII). 

MUCOUS H.£MORRHAG£S.—The mucous membranes are not so prone 
to bleeding as might be anticipated. But c^istaxis, haematemesis, or 
melsena occasionally occurs in a severe or fatal form. 

COURSE.—In bad cases the subjects seldom survive to maturity. About 
6o per cent of the affected persons die before eight years. If they survive 
till after puberty the prognosis is better. But only ii per cent survive 
to twenty-two. 

TREATMENT.—From a surgical point of view it is emphatically negative 
It is most important to avoid performing operations on hsemophilic 
subjects, and where hsemophilic symptoms are present, to abstain from 
any active measures such as the cautery or aspiration of blood effusions. 
Prolonged rest and firm pressure are the only methods ordinarily avail¬ 
able. 

Both stitching and the cautery are useless, because bleeding occurs from 
the stitch-holes or from the cauterized surface. 

The following methods have had some success:— 

Calcium Salts. —Calcium chloride in 30-60 gf. doses, or calcium 
lactate 10 gr. hypodermically in a 5 per cent solution. 

Blood Sbrum. —Fresh antidiphtheritic serum is a convenient form. 
It is given in doses of 20-30 c c. subcutaneously or 10-20 c.c. intra¬ 
venously. It has been used as a prophylactic before necessary 
operations. 

Normal Blood applied on a dressing to the wounded surface. 

Gelatin, injected subcutaneously to increase coagulability. 
Adrenaline, Ergotinine, injected locally to contract the bleeding 
vessels. 

Ovarian Extract, given because women are so exempt from 
hsmophilia. 

H.SMOPLAST1N (haemostatic serum), zee intramuscularly. 

Snake Venom (Russell viper) has been used with encouraging results. 

OPEN WOUNDS OF BLOOD-VESSELS 

These are dealt with under the subject of H.£morrhage, and it only 

remains to note— 

Inoised Wounds bleed very freely, because there is but little injury to cause 
the inner coats to curl up. 

Incised wounds which do not completely sever the vessel bleed most of 
all, because both retraction and contraction are prevented. 

Laoernted Wounds bleed less than any, or n<it at all, because the inner 
coats are curled up by the violence of the injury, and the outer sheath is 
also twiste<} up as in torsion 

Punctured Wounda —as when a bullet nicks one side of an artery—^may 
result in a traumatic aneurysm; or, if th^ adjacent vein is wounded at the 
same time, an arteriovenous aneurysm, or aneurysmal varix, will result. 

Treatment of wounded arteries and veins.— 

Ligature both ends of divided vessel, or above and below a lateral 
wound. 
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ExcEPTiOMS.-~Large veins should have lateral wounds carhfuUyuutured. 
Large arteries may also have lateral wounds sewn togethw wi^ fine 
silk—but this is not the usual practice. The proximal end of a divided 
artery may be sewn to the distal end, so preserving the lumen. 

SUBCXrTAMZOUS INJURZaS or BLOOD-VB8BBL8 

Ooatneloa aad Laoeratioa.-> 

CAUSES.—^External blow, being run over, etc. Counter-pressure when 
reducing an old dislocation. Bullets of low velocity. 

PREDISPOSING CONDITIONS.—Atheroma, or calcareous degeneration, 

RESULTS— 

Slight Injury to the Inner Coats, with proliferation of the intima 
and thrombosis. 

Rupture of Inner Coats, with thrombosis, aneurysm from yielding of 
the outer coat, dissecting aneurysm. • 

Injury with Subsequent Sloughing of the Ojuter Coat, producing 
secondary haemorrhage or aneurysm. 

Injury to the Vessel may become Infected, causing septic arteritis, 
secondary haemorrhage, or aneurysm 
Rupture of all the Coats of the artery, with immediate thrombosis, 
or, more commonly, diffuse traumatic aneurysm. ^ 

Gangrene may follow a contusion of an artery: from simple thrombosis, 
especially if the artery is calcareous; rupture of the artery; diffuse 
aneurysm. 

SYMPTOMS OF THROMBOSIS.—Loss of pulsation in the vessels beyond 
the injury. Possibly a tender swelling in the position of the injured 
vessel. 

These may appear at once after the injury, indicating rupture of the 
inner coats; or may be delayed for several days, indicating thrombosis 
from contusion and proliferation of the in tuna. 

SYMPTOMS OF ANEURYSM.—A pulsating swelling connected with the 
artery appears from a few days to a few months from the tune of injury. 
Common mode of origin of axillary and popliteal aneurysms 

SYMPTOMS OF RUPTURE, with the formation of a 'diffuse aneurysm'.— 
Local Signs. —Sudden, sharp pain at the seat of injury. Patient may 
be conscious of a snap. Fusiform swelling rapidly appears at injured 
point. Pulsation and bruit sometimes present, often not. 

Distal Signs. —Cessation of pulsation in vessels beyond. Limb is cold 
and numb. Lmdity and oedema from venous obstruction. 

General Signs. —Weak, rapid pulse. Pallor, dyspnoea, and sjmcope. 

TERMINATION OF RUPTURE.— 

X. Recovery. —The swelling becomes hard by coagulation. The rup¬ 
tured ends of the vessel heal in the ordinary way. Collateral circulation 
is established. , 

2. Gangrene is produced by the pressure of the blood obliterating both 
the v^s and collateral circulation when the main trunk is already 
severed. 

3. External RIipture through the skin, and death from external 
luemoirhage. 
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INJUBIES OF blood-vessels 


Contusion snd Laceration—^Termination of Rupture, ctmtinwd. 

4 Suppuration of the blood mass, with subsequent bursting of the 
abscess, and death from secondary haemorrhage. 

5. Db ATH from internal hsemoiThage. Especially if the ruptured vessel 
communicates with some internal cavity 

TREATMENT OF SUBCUTANEOUS INJURIES OF ARTERIES. 

1. If the Signs Point to Thrombosis:— 

Rest—Warmth—Aseptic preparation of the skin 

2. If the Signs Point to Ruptured Artery :— 

Put on a tourniquet above the injury if possible. 

Cut down on the swelling and turn out the clots. 

Tie both ends of the ruptured vessel. (It is possible to sew the proximal 
end of the vessel to the distal without obliterating the lumen This 
IS not, however, often attempted.) 

3 If the Signs Point to Suppuration :— 

If a tourniquet can be applied, proceed as in (2) 

’ If a tourniquet cannot be applied, tie the artery above the injury 
before opening the abscess. 

4 Amput tion is necessary if gangrene or secondary haemorrhage occurs 
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Chapter XIV 

DISEASES OF ABTEBD&S 

INFLAMMATION AND DEGBNBRATZON OF 

ARTERIBS 


Varletiefl of Arteritis.— 

ACUTE ARTERITIS.— 

Simple or Plastic. —Producing the repair of wounded arteries. 

Septic. —Resulting from septic injuries and wounds. 

Embolic. —Resulting from the lodging of an infective embolus in the 
lumen of an artery. ^ 

CHRONIC arteritis!— 

Endarteritis Deformans —Atheroma. Chronic inflammation of the 
inner coats, of patchy distribution, aflecting large vessels and resulting 
in dilatation. 

Endarteritis Obliterans (Idiopathic, Syphilitic, Tt;B]|RCULOUS, 
OR Diabetic). —Uniform inflammatory proliferation affecting the 
whole circumference of small vessels and resulting in occlusion 

Simple, Plastic, or Traumatic Arteritis.— 

Produced by aseptic contusions and wounds. 

Results in proliferation of the tunica intima—Exudation from the vasa 
vasorum—Thrombosis of the vessel and conversion into a flbrous cord. 

Is to be regarded as a conservative act of repair rather than disease. 

Septic Arteritis.— 

CAUSES.—A septic wound—A septic ligature—The extension of an 
abscess—Very virulent ulceration, e g . phagedaena (Infection from 
the blood-stream is considered under the next head.) 

PATHOLOGY.— 

The coats of the artery become acutely inflamed. 

They are softened and disintegrated by the peptonizing action of bacteria 
and their toxins 

The leucocytes and fibroblasts of the exudation are killed by the toxins, 
and form pus 

The blood-clot in the vessel is either disintegrated by the same agents, 
or washed out by the blood-stream. 

RESULTS.—Secondary haemorrhage {see p no) Haemorrhage from 
phthisical cavities, &om chronic ulcers, or from malignant growths, is 
generally the result of this process. 

TREATMENT —^That for secondary haemorrhage, etc. 

BmboUo ArteriUa. —Genersdly in young people. An infective embolus is , 
dislodged from the aortic valves, mitral valve, or endocardium, in malignant' 
endocarditis or acute rheumatism. It blocks a small artery. 
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B|nboUc Arteritis, continued. 

RESULTS.—(i) Abscess, as in p3raemia, (2) Idiopathic aneurysm-^n 
acute softening of the arterial wall 3rields to the tdood pressure, and soi 
gives rise to an aneurysm. 

Atheroma.— 

CONSISTS IN a chronic endarteritis, which results from long-continued 
strain, and produces degeneration of the arterial wall. 

CAUSES.—Old age—^Mechanical strain of laborious occupations—Chroni¬ 
cally raised blood-pressure: eg., renal disease, gout, lead poisoning, 
alcoholism. 

MORBID ANATOMY, Etc.— 

Distkibution : Aorta—Large arteries—Corona^ arteries—Arteries at 
the base of the brain—Splenic artery—Arteries of the leg more fre¬ 
quently than the arm—The curved arteries and the convex side of the 
curved portions are first affected—Points where large arteries bifurcate 
—Points where branches are given off from large vessels—Points where 
arteries curve round bones, e.g., the subclavian over the first rib— 
Points where arteries are subject to constant flexion, e.g , the popliteal. 
NAKED-EYE APPEARANCE.— 

Vessel is Dilated and Hypertrophied In some cases elongated and 
tortuous. 

Interior Presents : Opaque oval white patches under the endothelium 
—Calcareous plaques bared of endothelium—Softened white swellings, 
the atheromatous abscesses—Shallow excavations into the tunica 
media, atheromatous ulcers 
MICROSCOPICAL CHANGES — 

Proliferation of the cells of the deep layer of the tunica intima. 

This tissue is avascular, and soon degenerates: Fatty degeneration, or 
calcareous degeneration forming ‘laminar calcification' of the artery. 
The tunica media is invaded to some extent. 

The endothelial lining, cut off from the vasa vasorum, is lost. 

The tunica adventitia is thickened 
RESULTS OF ATHEROMA.— 

1. Aneurysm— from yielding of the weakened wall. 

2. Dissecting Aneurysm— by a forcing of the blood between layers 
of an artery at the edges of an 'atheromatous ulcer'. 

3. Thrombosis—^ possibly gangrene. 

4. Rupture from slight violence. 

5. Embolic Obliteration of the vessel by a detachment of a calcareous 
plate. 

6 . Degeneration of Structures Supplied, e.g., in the case of the 
heart (fibroid or fatty) or the brain (white softening). 

TREATMENT.—^Mainly medical except for complications. Light diet, 
with little medt and no alcohol. Gentle exercise. Keep the blood- 
pressure low by aperients or nitrites. 

Zdiopathio Endarteritis.—Produces changes similar to the last described. 
There is no evidence of syphilis. Coldness, numbness, and gangrene of 
the parts supplied. Great pain. 

Byphllitle Eadarterltla.—Occurs m the tertiary stage of the disease. 

' Attacks small arteries. Brain, kidneys, and the region of gummata are 
most commonly affected. 
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CONSISTS IN: l^liferatioii of cells of tunica intima. The new layer of 
cells is vascularized from the vasa vasomm. Slight thickening of tunica 
media. Some thickening of adventitia. 

RESULTS IN: Obliteration of the lumen of the vessel. Degeneration of 
the tissues supplied into gummatous material, or, in the brain, white 
softening with consequent paralysis. 

TREATMENT.—Iodide of potassium. 

Tttberonlout Vndarterltia.—Alwap occurs in the area invaded by tubercle. 

The small vessels are obliterated by a proliferation of the intima. Hence 

tuberculous areas undergo caseous degeneration. 

(The ulceration which opens large vessels and causes serious fasemorrhage 
IS always produced by secondary sepsis, eg., in the lung or intestine.) 

Diabetic Badarterltis. —Similar to the above obliterating forms of end* 

arteritis. Afiects the anterior and postenor tibial arteries most commonly. 

Produces one form of diabetic gangrene 

DegeneratioA of Arteries.— 

FATTY DEGENERATION.—Affects the intima—Occurs in the aorta— 
Is difficult to distinguish from atiheroma. 

CALCAREOUS DEGENERATION.—Occurs in old pecple—Affects the 
tunica media—Muscle fibres are transformed into rings of calcified 
material—Occurs in medium-sized arteries, e g., brachial. 

Produces. Loss of arterial tone—Deficient circulation in the parts 
supplied—Coldness and numbness—Cramps, pain, and tingling— 
Thrombosis—Senile gangrene (the branches are calcified, and are 
therefore unable to dilate so as to form efficient collateral circulation) 
—Rupture from slight violence—Secondary haemorrhage after opera¬ 
tions 


ANBURYSM 

Daflnltion.—A sac filled with blood or blood-clot communicating witii 

the interior of an artery, the walls of which have become dilated. 

Olassifioatloii.— 

I. IDIOPATHIC, or spontaneous.—(i) Fusiform, (2) Sacculated, 
(3) Dissecting. 

II. TRAUMATIC.— (i) Circumscribed ; (2) Diffuse, or ruptured artery. 

III. ARTERIOVENOUS.—(i) Aneurysmal Varix; (2) Varicose 
Aneurysm. 

IV. ANGIOMATA.— (i) Cirsoid Aneurysm , (2) Aneurysm by Anasto¬ 
mosis. 

1. ZDIOPATBXC ANBURYSM 

CAUSES.— 

a. Weakening of the Arterial Wall. —Atheroma—Syphihs (?) 
—^Embolic arteritis—Partial laceration, or the cicatrix of an old 
injury. 

b. Increase of the Blood-pressure. —^Violent exercise, e^ecially 
when intermittent—Cardiac hypertrophy—Plethora—Chronic renal 
disease—Gout and lead poisoning. 
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Idiopathic Aneuiysm—Causes, continued. 

c Indirect Causes, which brings about (a) or (6), or both. — 

Age. —^That of maximum activity—30-50 Aneurysms due to infec¬ 

tive emboli are the only ones which occur more commonly in children. 
Sex. —Males are ten times more liable than females, except in carotid 
aneurysm and dissecting aneurysm, which are commoner in women. 
Occupation. —Soldiers, sailors, athletes, etc 
Nationality. —Anglo-Saxons, 

Strain. —l^ght arm is more prone than .the left. Vessels which are 
liable to flexion and extension, e.g., the poplitead, are very liable to 
aneurysm 
Alcoholism. 

Symmetry, as seen, e g., in double popliteal aneurysm, is caused by 
identical conditions on the two sides 

1. Fusiform Aneurysm 

PATHOLOGY.—The weakened arterial wall yields in every direction to 
the blood-pressure {Fig. 25, B). 

The vessel is thus elongated and dilated in its entire circumference 

All three coats of the vessel form the aneurysm 

The wall of the aneurysm is thicker than that of the normal artery 

The inner coat is generally thickened by atheroma 

The middle coat is thinned 

The outer coat is thickened by fibrous tissue 

Contains little or no clot. 

DISTRIBUTION.—Aorta (common)—Largest arteries (rare) 

COURSE —Of slow development and progress Comparatively symptom¬ 
less. It may fill with clot, and be thus cured. 

COMPLICATIONS.—One portion of the sac wall gives way, and a saccu¬ 
lated aneurysm is produced 

TREATMENT —Only constitutional 

2. Sacculated Aneurysm 

PATHOLOGY.’—One point in the arterial wall is weaker than the rest 
This may be a thin patch of atheroma, or a scar, or an ‘atheromatous 
ulcer*. A local bulging takes place at this spot. The inner and middle 
coats disappear in this situation {Fig. 25, C). 

The Outer Coat (added to by fibrous tissue) forms the only layer of 
the sac. 

The Absence of the Inner and Middle Coats is of the utmost import¬ 
ance. 

They form three-quarters to seven-eighths of the thickness of a normal 
artery. 

They contain most of the elastic and muscular tissue to which the 
vessel owes its resiliency. 

They contain the vasa vasorum, to which the vessel owes its nourish¬ 
ment. 

The Saois Strbngthei^bd— 

From the outside, by the addition of fibrous tissue and by the incor¬ 
poration of surrounding structures 
From the inside, by the deposition of laminated clot 
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Ftg. 23. —The essential chani;(>.s of a fusifomi and 
saccular aneurysm. Upper figures show vessel in 
longitudinal, lower in transverse section. A, Normal 
artery, showing three coats, B, Fusiform aneurysm, all 
the coats being equally stretched, C, Saccular aneurysm, 
in which the inner and imddlc coats have given way, the 
sac consisting of the outer coat only. 


A 
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Ftg. 26.—S a c c u 1 a r 
aneurym, partly filled 
by laminated fibm. 



Ftg. 27 —Diagram illustrating vanous hgations which may be used in the treatment of an 
aneurysm A, i>istant proximal ligature—Hunter's operation, B, Anel’s hgature, with 
• no branch between ligature and sac; C, Internal onfirns of vessel and branches sewn up 
in Matas’ operation, D, Brasdor's hgature, E, Wardrop’s hgature 





Fig, a8.—^The left-hand figure shows diagramatically an artenovenous weurysm or 
varicose aneurysm, i.e., an aneurysmal dilatation of an artery which commuifltates with a 
vem. The ligot-hand figure shows an aneurysmal vanx, l,e., an artery opening directly 
into a vem which becomes dilated owing to the arterial pressure. A, Artery; V Vel 




120 


DISEASES OF AETERIES 


Sacculated Aneuiysm, continued. 

CONTENTS.— 

a. White, laminated, fibrinous clots at periphery {Fig. 26). 

* Generally in the parts least exposed to the blood-stream. 

This is seldom organized into fibrous tissue, because of constant move- 
n^ent of pulsation, and absence of the tunica intima. 

h. Red blood-clot of recent origin may be present ; always is when the 
aneurysm has lately been cured. 

c. Fluid blood communicating with blood-stream. 

RELATION OF THE CONTENTS TO THE SAC WALL.—The presence 

of laminated clot strengthens the sac. The presence of any clot lessens 

the fluid contents. 

The pressure on the sac wall of an aneurysm depends on the area of fluid 
blood it contains, and varies as the square of the diameter of the fluid- 
containing cavity. It is thus a 'living Bramah press' 

Bffsois of an Aneurysm.— 

1. ON SURROUNDING STRUCTURES.— 

Excites Inflammatory Reaction.— Usually plastic. When infected 
it ma> be suppurative. 

VEiNS.-^ompression, with cyanosis and oedema. Rarely a communica¬ 
ting perforation is formed. 

Nerves are flattened out and destroyed. Great pain—^rarely numbness 
and anxsthesia. Motor paralysis (rare, except in the case of the recur¬ 
rent laryngeal). 

Bones —Absorbed and eroded: notably vertebrae and sternum. 

Cartilages are much more resistant than bones. 

Tendons and FASciis are incorporated in the sac. 

Mucous Canals are compressed and displaced. 

2. ON THE CIRCULATION — 

Loss OF Force, i e., by blood-pressure beyond the aneuiysm. 

Partly compensated by cardiac hypertrophy and dilatation of anasto¬ 
motic channels. 

The Pulse. —Is delayed. Is smaller and weaker. The impulse and 
dicrotic waves are absent. 

An Artery may be Blocked by the cure of the aneurysm; by the 
pressure of the aneurysm on the vessel; by the involvement of a 
branch of the main vessel in the sac 

Course and Terminations.— (i) Cure, (2) Growth and Rupture; 

(3) Suppuration and Rupture (or cure—vary rare). 

CURE OF AN ANEURYSM occurs in three stages:— 

1. Filling of the Sac with blood-clot. 

2. Obliteration of the Lumen of the vessel between the aneurysm 

and the nearest collaterals. This is the essential condition of cure 
without which the final stage cannot occur. ^ 

3. Organization of the Blood-clot into fibrous tissue. 

SPONTANEOUS CURE may be caused by :— 

Extension of the blood-clot from the aneurysm into the artery. 

Pressure of the aneurysm upon the artery so as to obliterate it. 

Displacement of ifl-minar clot from the aneurysm into the artery as an 
embolus. 

Arteritis excited by mere irritation (iflastic), or by Infection (suppurative). 
Both of these are very rare. 
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RUPTURE OF AN ANEURYSM is much the commonest natural ^termina' 
tion.— 

Through the Skin or Mucous Membrane.— 

By small ulcer at first. * 

Bleeding like tiiat of secondary haemorrhage. 

Externally, oesophagus, .trachea, bronchus, stomach, or intestine. 
Through Serous or Synovial Membrane.— 

By slit-like rupture. , 

Immediate large, generally fatal, haemorrhage. 

Pleura, pericardium, knee-joint. 

Subcutaneous Rupture.— 

Blood may extend without definite limit, producing gangrene as in a 
ruptured artery. Blood may be circumscribed for a time: the so- 
called ' leaking aneurysm ’ 

SUPPURATION OF AN ANEURYSM.—Caused by infection of the 
tissues in and round the aneurysm 

Their resistance may have been weakened by prolonged or rough pres¬ 
sure or manipulation, or sudden coagulation in a large sac. 

Especially common in axillary aneurysm 
Sac wall sloughs. 

Artery above and below bleeds furiously when abscess opens. 

Rarely the artery above and below i.s sealed by plastic arteritis and the 
aneurysm is thus cured 

Signs of a Saooulated Aneurysm.— * 

TUMOUR.—Placed over and fixed to an artery Pulsates s3mchronously 
with the heart. 

Pulsation is expansile, ceases when artery above is compressed. 

A BRUIT IS heard over the swelling, and sometimes a thrill is felt. 

Systolic in time, blowing in character. Increased by pressure of the 
stethoscope. Rarely it is diastolic as well as systolic, especially in 
aortic aneurysms. 

PULSE BEYOND is delayed in time and lessened in force. 

PRESSURE SIGNS.—Congestion of veins with oedema. Paralysis of 
nerves. Muscular wasting. 

PAIN.—Constant severe boring, especially when bones are eroded. Occa¬ 
sional lancinating pains in area of distribution of sensory nerves. • 

Dingaosia.— 

ABNORMAL PULSATING VESSELS, eg., 'Pulsating Aorta’. In this 
there is no tumour. 

TUMOUR OVER AN ARTERY.—In this the pulsation is heaving but not 
expansile; the pulsation ceases if the tumour is lifted oS the artery; 
pressure on ihe artery does not afiect the size of the tumour. 

A bruit is sometimes heard, but is rasping and only occurs along the line 
of the vessel. 

CYSTS OVER ARTERIES, which may communicate with joints. 
Pulsation may be present and may be expansile. But pressure on the 
artery above does not lessen the size of ^e tumour. 

If the cyst can be emptied into the joint, it fills out gradually and not by 
jerks. 
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Sacculated Aneurysm—Diagnosis, conHnwd. 

PULSATING VASCULAR TUMOURS, e.g., Goitre and Sarcoma. 
Jumour cannot be much reduced either by pressure or by compressing 
the artery. 

Bruit is whiffing, and very variable in different parts. 

. The tumour can often be moved away irom or along the mam artery 
(eg., goitre). 

The tumour is often in a situation where no large artery exists (e.g , the 
front of the head of the tibia) 

Modifloation of the Blg^e of an Anouryam.— 

ANEURYSM UNDERGOING CURE —The sac is partly filled with clot. 
The pulsation loses its expansile character. Pulsation ceases when the 
lumen of the artery is obliterated 

LEAKING OR RUPTURED ANEURYSM—Rapid increase in size. 
Outline IS indefinite. Pulsation and bruit are les.sened or disappear. 
Pain and collapse Congestion, oedema, and numbness of parts below. 
SUPPURATING ANEURYSM,—Increase m swelling, with (ndefimte 
outline Pulsation and bruit lessened Signs of acute infiammation. 
(Edema over tumour 

Treatment of Aneurysm.— 

CONSTITUTIONAL.— 

Absolute rest, mental and physical 

Diminished diet, especially as regards fluids, highly nutritious foods 
mainly of the nitrogenous type 
Large doses of potassium iodide to reduce blood-pressure. 

LOCAL.— 

r. Compression of the artery above the aneurysm — 

Digitally By relays of assistants acting 20 min at a time The 
thumb is reinforced by a 6-Ib. weight. 

Instruments, e g., the various tourniquets 
Results of compression Often nothing, or 

Aneurysm may be gradually cured by deposition of laminated clot 
Aneurysm may be suddenly cured by clotting of all the blood in 
the aneurysm and veswsel at once 

The condition often recurs from a dissolution of the clot before 
organization has taken place. 

Disadvantages of compression; Very painful, requiring anaesthetic 
or opiates. Digital requires so many assistants. Instrumental 
often cau.ses sloughing of the skin. Is very tedious and uncertain. 
It causes enlargement of collaterals, and therefore subsequent cure 
by distant proximal ligature is rendered uncertain. 

2 Flexion of Einow or Knee. —Only applicable to aneurysm at the 
elbow or ham when these are of small size. 

3. Esmarch’s Bandage. —Applied for hours under an anaesthetic. 
Followed by slight compression of the artery above for some days. 

Is very uncertain. It may rupture the sac or cause throm^sis of 
the collaterals, with consequent gangrene. 

(Methods (i), (2), and (3) are practically obsolete, and treatment 
is by surgical measures.) 

4. Ligature of the Main Artery.—^T he routine method. 

a. FToximal (Fig. 27): Close to the sac (Anel’s operation); at a dis¬ 
tance from the sac (Hunter’s operation). 
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b. Distal: Used tvhen proximal side of artery is out of reach. Main 
vessel (Error’s) {Fig. 27); main branches of the vessel (Wardl'op’s). 
The above places 01 ligature are placed in order of efficiency (see below). 

5 Excision of Aneurysm. —Preliminary tourniquet. All vessels con¬ 
nected with the sac are ligatures and cut. Sac is carefully dissected out. 

6 Incision of Aneurysm (Matas' modification of the ‘old operation').— 
Preliminary tourniquet. Sac is freely opened and emptied of blood 
and clot. The mouths of all vessels opening into the sac are sewn up 
by separate silk sutures'27). The redundant portions of the sac 
are removed. The rest of the sac is folded over and sewn together 
as a solid pad under the skin 

The use of stitches from the inner side is the distinctive feature of this 
operation. 

Advantages over excision are—no risk of injury to veins, nerves, and 
collaterals which lie so close to the sac. 

The only method available when the proximal ligature has failed 
In addition to this, which is the obliterative method of Matas, there 
are two others, the conservative and the reconstructive The 
conservative method is for cases of sacculated aneurysm with 
narrow mouth communicating with the artery After opening the 
sac, the mouth of communication is sewn together. The recon¬ 
structive method is for a fusiform or a sacculated aneurysm with 
large mouth The lumen of the artery is reconstructed by sewing 
together the redundant walls of the sac over a channel leading from 
the afferent to the efferent artery The value of both these methods 
is doubtful, whilst that of the obliterative method is certain. 

7. The Introduction of Foreign Bodies into the Sac. —Only used 
in inoperable situations, as in the aorta, and in the case of the abdo¬ 
minal aorta it has’given recent successes, (a) Simple needles; (6) 
Needles connected with the positive poles of a battery; (c) Piano wire: 
many feet passed into the sac and left. May be passed at random 
through a cannula. Best passed by a .special (Colt'.s) mechanism, as a 
complete spherical wire network 

8 Amputation. —Ruptured or inflamed aneurysms (in certain cases). 
When gangrene or secondary hcemorrhage has resulted from ligature.* 
Subclavian aneurysm (rare). 

ON THE CHOICE OF THE METHOD OF TREATMENT — 

Matas’ Operation is the ideal treatment, and the only one when ligature 
has failed 

Proximai. Ligature close to the Sac is simple and efficient, but 
sometimes difficult because of the altered anatomical relations. 

Proximal Ligature at a Distance from the Sac is easy, but liable 
to failure if the collateral circulation is too free, or to gangrene if it is 
not free enough. 

Compression is to be used : In very nervous people who dread an 
operation; m patients with severe heart disease; in patients with 
extensive disease of the vessels. 

The other methods are only suitable for special cases. 

On the UffEtnre of an Artery in Oontinuity.— 

LIGATURE MATERIALS.— 

Silk. —Can be sterilized by boiling, but is unabsorbable, and therefore, 
if it become septic, may cause a sinus. It is the most generally used 
ligature. 
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Ligature of an Artery in Continuity—^Materials, continued. 

Catgut. —Requires complicated sterilization, and it is too quickly 
absorbed to be trusted for large artbries 
Kangaroo Tendon and Ox Aorta. —Are absorbed more slowly than 
catgut. ^ 

METHOD OF TYING — 

Stay Knot should be used by taking two strands of ligature, tying the 
first turn of a knot in each separately, and then knotting the two 
pairs of ends together. 

Tightly enough to occlude the lumen without rupturing the inner 
coats of the vessel. 

Ligature should be passed inside the sheath of the vessel. The vessel 
should be disturbed from its bed as little as possible. 

Ligature of Main Vein. —The main vein should also be tied, because 
its ligature will cause a local rise in blood-pressure which helps to open 
up anastomotic blood channels 

CHANGES PRODUCED IN THE ARTERY.—The lumen is occluded. 
The inner j,nd middle coats are ruptured and curl up inside the vessel 
if the ligature is drawn too tight. Clot forms between the ligature and 
nearest branches above and below. Clot on the distal side of ligature 
is smaller and slower in formation than on the proximal. A portion of 
the occluded vessel is converted by the organization of the blood-clot 
into a fibrous cord. 

ADVANTAGES OF APPLYING THE LIGATURE WITH MODERATE 
FORCE.—Inner and middle coats are not ruptured. Less liability to 
secondary haemorrhage, especially when the vessel is diseased or when 
the ligature is very near a large branch Vessel walls are much thinner 
when distended by blood than after death. Outer coat is very thin, only 
one-twenty-fifth to one-quarter of the whole thickness. 

LIGATURE FAILS TO OCCLUDE when: (i) Knot has slipped—In 
single-strand ligatures the beat of the artery opens the first turn of the 
knot whilst second is being tied. (2) Ligature is absorbed before organiza¬ 
tion of the clot has occurred. 

EFFECTS ON THE CIRCULATION —The heart is embarrassed when a 
large artery is ligatured. Parts below the ligature become cold and 

f iulroless; then the anastomotic channels dilate. Pulsation below the 
igature is gradually resumed. Tissues become hyperaemic before they 
are natural. Some of the anastomotic channels permanently hyper¬ 
trophy. 

TREATMENT AFTER LIGATURE.—Parts should be kept warm and at 
rest in a horizontal position Any tight bandaging should be avoided. 
GANGRENE MAY OCCUR AFTER LIGATURE.— 

Causes. —(i) Circulation being too weak to open up anastomotic channels, 
either from a weak heart or as the result of a lar^e haemorrhage. (2) 
Diseased vessels unable to dilate for anastomosis. (3) Vessels con¬ 
tained in bony canals, e g, internal carotid and vertebral, cannot 
dilate. (4) Pressure of a tight bandage on anastomosing circulation. 
(5) Thrombosis extending down the vessels. (6) Cold or inflammation 
occurring directly after ligature. 

.Extends. —Generally as dry gangrene of only one or two toes, or dry 
gangrene up to the ligature: or sometimes as moist gangrene up to 
the ligature. 
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Timb.—O ccurs third to tenth day after lirature. 

Trsatmbnt. —Limited dry gangrene: wait to see the extent of natural 
repair. Extensive gangrene-^ry or moist: amputate. 

PROXIMAL LIGATURE CLOSE TO THE SAC (Anel's operation) causes 
obliteration of the artery and extension of the dot from the ligature to 
the sac. 

It is most efficient because no branch intervenes between the ligature and 
the sac. It only causes one block in the circulation, and therefore 
only one set of anastomosing vessels is required. It is difficult to 
perform, because the aneurysm so distorts the anatomical relations. 

PROXIMAL LIGATURE AT A DISTANCE FROM THE SAC (Hunter's 
operation) is easy to perform. The artery is more likely to be healthy. 
Causes a double block in the circulation: (i) At the ligature extending 
to the next branch; (2) Blood clots in ^e sac and extends to the 
vessel from which it springs. 

Circulation has to be carried from the artery above the ligature by 
anastomotic channels to the artery between the ligature and the 
aneurysm. Thence by a second set of anastomosing vessels to the 
artery below the aneurysm. Hence two sets of anastomoses are 
required, and gangrene may arise by a failure of this double set. 
Failure to cure occurs in Hunter’s operation from too great freedom of 
anastomosing channels (this is often the case after long compression); 
the blood does not clot in the sac 

Signs after Hunter's Operation when successful —Shrinking and 
loss of pulsation in sac Return of slight pulsation when the first 
anastomosing channels have dilated. Gradual consolidation of the 
sac as the second anastomosis is established. 

3 . Disaeotiiig Aneurysm 

_ k 

AETIOLOGY.—A rare disease, commoner in women than men 

ANATOMY.—Begins in the aorta and spreads down to the iliac arteries 
and up the carotids. The blood is forced between the coats of the vessels, 
separating the inner and middle from the outer It probably begins as 
an atheromatous ulcer. The folded inner coats block the lumen of the 
vessels. 

SYMPTOMS.—Sudden, severe pain in the back and trunk, with coldness 
and pain in the legs from cessation of the circulation. 

TREATMENT is impossible, and a fatal result occurs in a few days. 

n. TRAUMATIC AMBURTBM 

CAUSES.—(1) Contusion or subcutaneous rupture; (2) A small punctured 
or valvular wound of an artery; (3) The yielding of a cicatrix of a 
partially divided artery; (4) Closure of the external wound over a 
wound^ artery. 

DEGREES.—(i) Circumscribed, (2) Disuse. 

Olroumaoribod Tranmatlo Aneurysm.—^The aneurysm is limited by a 

distinct sac. It is ususdly formed by the yielding of a cicatrix, or by the 

relaxation of pressure over a vessel some time after the injury. Its course 

is that of a ^ontaneous aneurysm. 

OCCURS most commonly in the hand, foot, or scalp. 

TREATMENT.*—Pressure, excision, or ligature. 
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Traumatic Aneuiysm, conitntied. 

Dlfhita Traumatic Aneurysm. —Occurs soon after the injury, and 
blood collection is widely diffused in the fascial planes without a limiting 
sac 

SIGNS.—A rapidly growing swelling m the line of an artery Pulsation 
and bruit are ill-marked. The skin is discoloured and tightly stretched 
The pulse is weak or lost below. Pain is intense. 

RESULTS.—(i) "External bursting; (2) Gangrene; (3) Suppuration 
DIAGNOSIS has to be made from abscess or cellulitis by the thrill and 
bruit and great interference with the circulation. Also by its rapid 
development. , 

OCCURS most commonly in the axilla, groin, and ham 
TREATMENT.—Incision and ligature above and below the wound 

III. ARTERIOVENOUS ANEURYSM 

DEFINITION —An abnormal communication berween any artery and 
vein {Fig! 7 %). 

VARIETIES.—(1) Aneurysmal vanx, (2) Varicose aneurysm 

Aaeurysmal Variu. —A dilated varicose vein communicating directly with 
an artery 

CAUSES.—Stabs, phlebotomy, or gunshot wounds, which simultaneously 
wound a vein and artery. Very rarely idiopathic or congenital Most 
common at the elbow. 

STRUCTURE.—The artery is enlarged and thickened, the vein is tortuous, 
and its branches varicose, with a large sac opposite the communication 
with the artery 

SYMPTOMS AND SIGNS.—A fluid compressible swelling associated with 
varicose veins. Marked pulsation and a loud bruit are evident in the 
swelling, which partly empties on raising limb Pain may be severe, and 
congestive signs occur in skin below. 

TREATMENT.—Pressure or ligature of the artery, or suture of the opening 
in the arterial wall 

Varicose ABonrysm. —An aneurysm which communicates with a vein as 
well as with an artery. 

CAljfeES.—^As aoove, and also by the pressure of an ordinary aneurysm 
opening into a vein. 

SIGNS are the same as in the last, except that a more solid aneurysmal 
tumour may be detected in addition to the pulsating varicose veins. 
TREATMENT,—Excision, with ligature of artery and vein. 

{Class IV ts considered with other angtomaia on p. 132.) 
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Chapter XV 

DISEASES OF VEINS AND LYMPHATICS 

VENOUS THROMBOSIS 

Deflaition. —A coagulation of the blood in the veins. 

Causes.— 

INJURIES OF THE VEIN WALLS —Contusion, laceration, compreasion, 
ligature. 

INFLAMMATION OF THE VEIN.—Phlebitis All septic processes 
are apt to cause phlebitis and then thrombosis in neighbouring veins, 
e.g, appendicitis often causes femoral thrombosis 

DEGENERATION OF THE VEIN—Varicose veins. The dilated 
cavities, rough coat, and sluggish stream frequently produce thrombosis 

BLOOD CHANGES. DIMINISHED RATE OF FLOW 

Varieties of Thrombi.— * 

Red Thrombi are formed by clotting en masse, so that the red cells are 
included 

White Thrombi consist of fibrin slowly formed, from which the red cells 
are absent 

Infective Thrombi contain living micro-organisms 

Effects of Thrombosis on the Vein.— 

1. The clot may become organized into connective tissue and the channel 
permanently occluded. 

2. The clot after becoming fibrous is calcified and forms a phlebolith. 

3. The lumen of the vein may be re-established by gradual opening up of 
the interstices of the clot. 

4. The clot may disintegrate before it has firmly formed If septic this 
produces pyaemia 

5. The clot may be washed out en masse and form an embolus. 

Effects on the Parts below the Thrombus.— 

Great swelling and solid oedema {see Phlebitis, p. 129) 

Enlargement of collateral veins 

EMBOLISM 

Definition. — A. blocking of the blood-vessels by a substance carried thither 

by the blood-stream. 

Regarded as to its effects, it is generally a disease of the arteries, but in its 
origin it is usu^Iy a disease of the veins. 

Varieties of Emboli.— 

SIMPLE.— 

From the Heart. —^Vegetations from valves, or clots formed in dilated 
cavities 
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Bmbolism—Varieties of Emboli, conHnu$d. 

From the Arteries.— Atheromatous plates, clots from an aneuiysm. 
From the Veins. —^Thrombi. 

AIR.—Introduced through a wound of a large vein, generally ip the neck 
during inspiration. If large in amount it produces a frothy blood condi¬ 
tion which clogs the heart and causes death. 

FAT.— A not uncommon condition after bone injuries; the minute vessels 
of the brain and lungs are chiefly afiected. 

INFECTIVE.—Consist in infected portions of blood-clot and zoogloea 
masses of bacteria. Produce infarctions and pysemic abscesses. 
MALIGNANT.—Formed by the growth of soft, friable, malignant tissue, 
generally sarcoma, into the cavity of veins. Particles are washed away 
and cause metastatic growths, usually in lung. 

PARASITIC.—Ova and scol'ices of taenia, filaria, etc. 

Pathological Results of Embolism. —^These depend upon; (i) The size 
and position of the vessel blocked; (2) The infective or simple character 
of the embolu;; (3) The relation of the blocked vessel to the collateral 
circulation. 

IN SIMPLE EMBOLI affecting terminal arteries:— 

AM.SM 1 A. 

Necrosis (e g, white softening of the brain). 

Infarction: a cone of tissue whose vessels are all thrombosed, the 
embolus being at the apex. The infarct subsequently organizes into 
fibrous tissue and cicatrizes. 

HiEMORRHAGic INFARCTION occurs lu very vascular organs, eg., the 
lung, kidney, and spleen, and consists in a venous engorgement of 
the infarct^ area. 

IN INFECTIVE EMBOLI, infarction is followed by local suppuration 
forming pyeemic abscesses. 

When the infected embolus lodges in an artery, an acute or inflammatory 
aneurysm may follow. 

IN THE MAIN VESSELS OF THE LIMBS, gangrene may occur under 
conditions mentioned {see Gangrene). 

Special Clinical Forme of Embolism.— 

Cardiac and pulmonary embolism.—a large dot becomes 

entangled in the right side of the heart or the pulmonary artery Sudden 
death, accompani^ by great pain over the heart, results. 

IN THE brain.—G enerally the middle cerebral, supplying the motor 
cortex and motor tracts. Produces white or yellow softening and 
hemiplegia 

IN THE RETINA.—Permanent blindness. 

IN THE LUNG.—Sudden pain, dyspnoea, and hsemopt3rsis. Very rarely 
some local signs of pleurisy and consolidation. Simple infarcts cicatrize, 
infective ones form abscesses. 

IN THE LIVER.—Usually infective, from the portal area, e.g„ an appendi¬ 
citis. Results in multiple abscesses. 

IN THE SPLEEN OR KIDNEY.—Sudden pain in the affected organ, 
with occasional hsematuiia in the latter. 

IN THE INTESTINE.—A large vessel is usually blocked. Tympanites, 
obstruction, and gangrene usually result. 
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Bsnbolsotomy^—^Removal of an embolus from an artery. Has been success¬ 
fully performed in main limb vessels. Rare successes have been reported 
in pubnonary embolectomy (Trendelenburg's'operation), Operation must 
be immediate for pulmonary embolectomy and within a few hours in limb 
cases to give any chance of success. * 

METHOD.—Site of embolus is located, vessel exposed and lightly clamped 
on proximal side. Vessel is incised longitudimuly and emTOlns removed. 
This is facilitated by releasing clamp, when art^ial pressure will wash 
artery free. Clamp is again lightly applied, and vessel repaired witii 
paraffined silk. During the post-operative period heparin should be 
administered to prevent intravascular clotting. 


Daflaitlon. —Inflammation of the vein wall. 

Oauma.— 

SIMPLE.—Injury, pressure, gout, varicosity. Idiopathic cases are not 
uncommon. 

INFLAMMATORY.—^Thrombosis, spreading from a septic focus. In¬ 
flammatory lesions outside the vein. Septic wounds. • 

Pathology. —In simple cases a plastic organizing thrombosis occurs. In 
septic cases varying degrees of acute inflammation attack (i) the inner 
coats, (z) the whole vein, (3) the tissues outside the vein. In the last 
case an abscess is formed. Thrombosis usually spreads some distance up 
and down the vein. 

Symptoms. —A hard, painful, cord-like swelling forms over the vein. Skin 
over this is dusky, congested, and oedematous. If the vein is superficial 
therd are no other signs. 

If it is the main deep vein of the limb. Massive Solid CEdbma occurs, with 
considerable lymphatic engorgement (white leg). 

Superficial Veins enlarge in order to carry on the collateral circulation. 
Fever, with rigors, occurs, and is proportionate to the infectivity of the 
process. 

Abscesses develop round an infective phlebitis. 

CompUcatlona and Sequelae.— 

Cardiac or pulmonary embolism follows the dislodgement of a thrombus. 
Pyaemia results from disintegration of a septic thrombus. 

Permanent oedema, with varicose veins, is left in the leg when the deep 
femoral is blocked. 

Treatment.— 

Rest and elevation in bed for 6 weeks. 

Belladonna application for pain. 

Excision of the veins in recurrent superficial phlebitis. 

Incision, removal of clot, and proximal ligature in infective phlebitis, e.g., 
in the jugular vem following acute mastoiditis. 

VARICOSE VEINS 

Deflaitton. —^A redundance, tortuosity, lengthening, and thickening of a 
group of veins. 

s 


5 
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Varicose Veins, continued. 

Diatributloii.— 

Saphena veins of the legs, veins of the rectum (haemorrhoids), and of the 
testes (vjiricocele). 

Cauaea.— 

. Congenital over-development of the veins. 

Absence or incompetence of the valves at the mouth of the saphenous 
veins. 

Continuous over-distension caused by standing. 

Increased abdominal pressure, from pregnancy, corpulency, or tumour. 

Anatomy.— 

The Internal Saphenous Vein is generally affected; the external more 
rarely. 

The veins are dilated, thickened, lengthened, tortuous, and destitute of 
valves. A condition like atheroma frequentiy develops in their walls. 
Localized pouches occur, or may constitute the mam disease. 

The tunica media is atrophied, the adventitia much thickened. 

In extreme instances the vessel gapes when cut across. 

.Signs.— 

The veins themselves form tortuous dilatations under the skin, chiefly on 
the inner side of the leg below the knee. 

Congestion, oedema, eczema, and ulceration result from the impeded circula¬ 
tion in neglected cases This is most marked above the ankle and in 
front of the tibia. 

Pam, tiredness, and aching are usual symptoms. 

OompllosMons.— 

Rupture occurs from an injury of a thin pouch, or by ulceration. Bleeding 
may be severe. 

Phlebitis is common and aggravates the congestive signs. Phleboliths 
may form in some of the veins. 

Ulceration m the lower half of the leg (as opposed to the syphilitic ulcer). 
Treated by injection of the veins and occlusive treatment with Elasto- 
plast. 

Eczema, or chronic infective dermatitis. Treated by injection of the veins. 
Periostitis occurs m chronic ulcers 
Embolism is very rare. 

Treatment.— 

PALLIATIVE.—Superficial support by means of elastic bandages or 
stockings, adjust^ before the patient gets up. 

Exercise, as distinguished from standing, is teneficial, as promoting the 
deep muscular circulation. 

Unna's paste is useful for all congestive and inflammatory conditions. 
Congestive ulcers to be treated as already described (see p. 14). 

RADICAL OR OPERATIVE.—^This is required: (i) In candidates foi 
military, police, and other public posts; (2) When congestive complica¬ 
tions are present; and (3) When great pain and aching exist. 

It is contra-indicated: (i) When the condition is secondarjr to deep 
thrombosis, coming on after, e.g., 'white le^'; (2) When it is only 
marked during pregnancy; (3) When it is diffuse, painless, and weu 
relieved by elastic bandages. 
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OPERATIONS.— 

TRBNDBi.ENBt 7 RG's.—Consists IQ tyiQg the saphenous vein just belovr 
the saphenous opening. It is indicated; (i) When a marked impulse 
occurs in the veins on coughing, showing a v^vular incompetence; 
(2) When pressure over the top of the vein prevents the varicose veins 
from re-filling after they have been emptied; (3) \\^en only tiie tiilm- 
taries of the internal saphenous vein are involved. 

Subcutaneous Ligation of thb Veins with Injection is of great use, 
as with this treatment the patient is ambulatory. 

INJECTION OF SCLEROSING FLUIDS —Injection of certain solutions 

into the vein lumen causes active thrombosis with formation of an adher¬ 
ent clot and final obliteration of the vein. 

Solutions Used. —^The solutions in common use are: sodium morrhuate, 
10 per cent. Ethamolin (Glaxo Laboratories), 1-2 c.c., and sodium 
salicylate, 20-40 per cent, the latter is rarely used, as it is very 
irritating to the perivenous tissues, should any leak out into them. 
Quimne-urethane (quinine hydrochloride 4 g, urethane a g , water 
30 c.c.) 

Method. —Skin is steriliaed Needle on syringe is inserted into vein, 
and blood withdrawn to be sure that needle is in vein; about 2 or 3 c.c. 
of sclerosing fluid are injected slowly. No anaesthetic is required. It 
does not involve the patient giving up work or remaining in bed. 
Further injections can be given at weekly intervals. • 

Moderate cases react well to injection, more severe cases require a 
combination of injection and Trendelenburg’s operation. This can 
be done under a local anaesthetic. 

NJBVX AND OTHER VASCULAR TUMOURS 

Olassifloation.—Tumours consisting entirely of blood-vessels are of four 
kinds: (i) Capillary naevi—birth-marks, port-wine stains, etc ; (2) Venous 
or cavernous naevi—chiefly dilated veins, (3) Aneurysm by anastomosis— 
arteries and veins which open directly into one another; (4) Cirsoid aineurysm 
—purely arterial. 

Capillary Navi. —^May be congenital, but usually develop soon after birth. 
Vary in size from a pin's head to half the body surface Usually bright red 
or dusky red colour. May be flat or raised and nodular. When very large 
(e g., half the body or over an entire limb) they are accompanied by hyper¬ 
trophy of these parts When raised and nodular they often ulcerate and 
bleed 

TREATMENT.— 

The Application of Solid Carbon Dioxide has now almost replaced 
the older methods of excision and electrolysis The snow formed by 
the sudden liberation of the liquid gas is moulded into the shape of a 
cylinder. The end of this is firmly pressed on the nsevus, which it just 
covers, for about one minute. Vesication follows within a few hours, 
and a scab replaces this later. When this falls off the scar is thin and 
supple. No anaesthetic is required. 

Surface Application of Radium. —Short exposures on successive days 
often obliterate affected capillaries, leaving a barely observable scar. 

Oavaraous Naivl. —Usually affect the subcutaneous tissues as well as the 
skin. The veins are often large cavernous spaces into which arteries open 
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Cavemoiis Neevi, continued. 

directly. A whole limb on one side of the body may be involved, and this 
is then generally hypertrophied. 

TREATMENT.—This is only possible when the naevus is localized. 
Excision, is the ideal method for small tumours, 

Electrolysis for the larger ones. A current of 200 milliamperes is 
passed through the positive pole in the form of a series of needles 
embedded in the mass. 

Radium, applied as for capillary naevi. Treat by 'cross fire' irradiation 
if a tumour mass is present. 

Aneurysm by Anastomosis. —A rare condition. It may be congenital, 
when it is associated with hypertrophy of the affected part. Masses of 
tortuous arteries and veins communicate freely with one another and 
produce a distinct bruit and thrill. It occurs in cancellous bones, or in the 
cranial diploe, or in one of the limbs. 

TREATMENT.—^The same as for cirsoid aneurysm. 

Cirsoid Ansurysm< —A mass of dilated varicose arteries. Occurs most 
fre(|uently on the scalp or orbit, connected with the temporal, posterior 
auricular, and occipital or ophthalmic artenes, but may anse on the 
perineum, trunk, or limbs. A loud bruit is heard over it The skin above 
and the bone beneath are atrophied by pressure. The hair falls out, and 
ulceration and haemorrhage may result. Sometimes it spreads rapidly. 
TREATMENT —Excision is usually out of the question. A series of 
Encircung Ligatures or an attempt to ligature all the feeding vessels 
is the best method. Electrolysis is the only alternative 

DISEASES or THE LYMPHATICS 

Aouto Lymphangitis. —Occurs under the same conditions as cellulitis, 
into which it often merges. The inflamed lymph-vessels are seen as red 
and tender streaks running up to enlarged glands. 

The treatment is that of the primary septic focus. 

Chronio Lymphangitis may accompany syphilitic and tuberculous diseased' 

Division of the Thoraoio Duct, which opens into the junction of the left 
subclavian and jugular veins, is followed by a chylous fistula. 

This must be treated by Ligature, anastomotic channels carrying on the 
chyle circulation 

Lymphangiomata may be capillary or cavernous, and resemble nsevi. 
They are often papillary, and the papillae present clear vesicles. Their 
rupture gives rise to lymphorrhoea. 

Cyatio Hygromata, nSaorogloaaia, and Maorooheilia consist of l3an- 
phatic dilatations of congenital origin Isee Chaps. XXVII, XXIX, and 
XXXI). 

Chylona Aaoltos and chylous hydrocele are very rare conditions due to 
obstruction to thoracic duct by tumours or parasites. 

Ohronlo Lymphatfo Obatruotlon is due to : (i) Tuberculous or malignant 
disease in the glands and vessels; or recurrent attacks of i^phangitis in 
cases of chronic ulcer or eczema. (2) Filaria sanguinis homints. 




AFFECTIONS OF THE L YSIPB-OlA N 08 
------- - - 

Signs of this are: (z) Solid or lynwhatic oedema; (a/ Hyperplasia and 
connective-tissue overgrowth; and (3) Lymphatic fistula wil^ lymphoi> 
rhoea. 

ELEPHANTIASIS ARABUM,—Result of infection by Filaria sanguinis 
hominis introduced by mosquito bites. The adult worm is 3 inches long, 
and is located in a lym]>h- or blood-vessel; the swarm of embryos blo<^ 
the l^ph-vessels and give rise to the obstraction. The external genitals 
and legs are chiefly affected, and form huge warty hypertrophied masses. 
Partial or complete Amputation, or the ligation of the main arteries, 
are the alternative modes of treatment. Lymphangioplasty may be 
possible. 

AFFECTIONS OF THE LYMPB-OLANDS 

t 

Aoute Lymphadenitis is always secondary to some septic lesion in the 
associated skin areas. 

ANATOMY.—^The glands become swollen and matted together, and peri¬ 
adenitis quickly follows, producing a diffuse inflammatory swelling, 
which soon forms an abscess. 

SITUATION.-— 

In tus Submaxillary Triangle of the neck it is secondary to buccal, 
tonsillar, and dental diseases. 

In the Posterior Triangular, to pediculosis or scalp ulcers er wounds. 
In the Axilla, to sepsis in the arm or breast. 

In the Groin, to sepsis of the genitals, abdominal wall, perineum, and 
anus (this generally affects the oblique set of glands parallel to Poupart's 
ligament); to sepsis of the leg, especially on the inner side. 

In ^e Ham, to disease on the outer side of the leg and foot 

TREATMENT is by fomentations and free incisions. 

Chrtfhlo Lymphadenitis may be simple, syphihtic, or tuberculous. 

Tnberoalous Lymphadenitis.— 

AETIOLOGY.—Children or young adults Bad food and hygiene. Fre¬ 
quently there is some predisposing cause for enlargement, e.g., carious 
teeth, tonsillitis, or pediculosis. 

DISTRIBUTION.—The submaxillary, carotid, and supraclavicular glands 
are most often affected, and in this order; the axillary and inguinal glands 
much more rarely, owing to fewer predisposing causes for enlargement 
or points of entry for the tubercle bacillus. 

PATHOLOGY.—The glands go through the following stages:— 

1. Enlargement, due to a simple chronic hyperplasia of the lymphoid 
tissue; later, when tuberculous infection has occurred, development 
of typical tubercles in the lymphoid tissue ensues. 

2. Caseation, sometimes followed by Ccllcification or cicatrization. 

3. Suppuration, which may be of a tuberculous or mixed type. 

4. Periadenitis always occurs before long, and serves to mat together 
■ neighbouring masses of glands and to fix the glands to surrounding 

tissues. 

SIGNS.—Three stages are usually noted:— 

X. Simple enlargement, without much tenderness, in which individual 
glands can be distingui^ed. 
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Tuberculous Lymphadenitis—Stages and Signs, cdniintted. 

2. The stage of periadenitis, in which the glands become fused together 
and more firmly fixed in their surroundings. 

3. The stage of suppuration, when an abscess (usually cold) develops. 
Chronic sinuses are left by the bursting of the abscesses, and if these 
heal they leave scars which are puckered, keloidal, and vascular. 

TREATMENT.— 

Palliative —High feeding, fresh air, and removal of all local sources 
of irritation. 

Artificial Sunlight used in early stages. 

Operative. —^This is contra-indicated when active lung disease coexists. 
The glands must be dissected out or abscesses opened and scraped. 

In the neck the incisions should be made (i) below and parallel to the 
jaw, (2) behind the sternomastoid, so as to leave inconspicuous scars. 
In bad cases it may be necessary to divide the sternomastoid or 
dissect out the internal jugular vein. 

Operation should be followed by a period of sanatorium treatment. 
DIAGNOSIS. - 

Simple Chronic Adenitis affects only one or two glands, and is station¬ 
ary. 

Septic Adenitis has an acute course, accompanied by signs of inflamma¬ 
tion. 

Hodgkin’s Disease affects many group of glands simultaneously; the 
glands remain discrete longer, and do not break down Leucopenia 
is present 

Other lymph-gland tumours {see below) 

Other Varieties of Lymph-gland Enlargements.— 

LYMPHADENOMA OR HODGKIN'S DISEASE.—Enlargement and 
overgrowth of lymphatic glands and lymphoid tissue of liver and spleen 
{hard-hake spleen) Glands remain discrete. There are three mam tjrpes 
of the disease—cervical, mediastinal, and abdominal—according to the 
glands mainly affected Secondary deposits may develop in the lungs 
or bones, e g., the vertebral bodies. 

Treatment. —Operation is useless. Arsenic and X rays 
LEUKiEMIA. —Causes swelling of glands, bones, and spleen, with character¬ 
istic blood changes, i.e , great leucocytosis 
LYMPHOSARCOMA.— Is a rare primary disease in the glands. It occurs 
in the neck and mediastinum. The growth is very rapid, vascular, and 
fatal. 

SECONDARY MALIGNANT DISEASE. —Is common. Epithelioma 
or sarcoma may arise in the neck, axilla, or groin. 
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Chapter XVI 

AFFECTIONS OF THE SKIN 

Carbunola. —A patch of infective gangrene affecting the subcutaneous 
'tissues. 

CAUSES.—Itifection with Staphylococcus pyogenes aureus. Albuminuria 
or diabetes are common antecedents L^cal abrasions or contusions 
sometimes precede. 

PATHOLOGY.—Acute inflammatory exudation is caused by the cocci. 
The dense fibrous tissue under the skin does not yield, and the compres¬ 
sion strangles the vessels. Septic gangrene results from these causes. 
Later, the living tissues suppurate round thS septic slough and form pus 
and granulatiotis. 

Hence, the following zones are distinguished from within outwards: 
(i) Central slough or core, (2) Layer of pus; (3) Layer of granplations; 
(4) Inflamed tissues. , 

Then the pus breaks through the overlying skin in one or two places 
and the slough is discharged, the cavity being filled up by granulation 
and cicatrization. 

SIGNS.—Localized, red, brawny, painful, swollen area of skin, from one 
to six inches in diameter. There may be slight enlargement of lymph- 
glands. In one or two weeks the skin becomes vesiculated, and then 
shows several grey points. These burst, and pus oozes out. The open-' 
mgs run together, and some time later the slough comes away, the 
suppuration becoming freer all the time. The cavity left heals by 
granulation. 

Extension may occur, especially if septic poultices are used, by infection 
of neighbouring hair follicles. 

DISTRIBUTION.—Nape of neck, back, nates, and face are the commonest 
sites. Usually single. 

COMPLICATIONS.—Septic thrombosis of the sinuses may occur with 
carbuncle of the face. Septicemia, pyemia, and acid intoxication with 
coma—especially in diabetes. 

SYMPTOMS.—General malaise, without much rise of temperature. If 
general septic infection occurs it will cause the usual symptoms. 
DIAGNOSIS.— 

Boils are multiple, conical, and have only one opening. 

Gummata are painless, with but little inflammation. The edges are 
clean cut and sharply defined, the discharge is gummy, the slough like 
wet wash-leather. 

Anthrax.—A black slough surrounded by a ring of vesicles. 

Very marked oedema and swelling of lymph-glands. Little local pain, 
but marked rise in temperature. 

PROGNOSIS is good, unless albuminuria or diabetes exists, or sinus throm¬ 
bosis or generm septic infection occurs. 
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Carbuncle, eontinmd. 

TREATMENT — 

Expectant. —Hot fomentations followed by a dressing of magnesium 
sulphate and glycerin when the discharge commences. Short-wave 
diathermy. 

Operative. —A crucial incision with a thermo- or diathermy-cautery 
and removal of dead tissue by the same means. 

Chemotherapy. —^Administration of sulphathiazole. 

A Furuaole or Boll is essentially the same as a carbuncle. A boil differs 
from a carbuncle in the following': It affects the skin only, and not the 
subcutaneous tissue. It opens by a single opening, instead of several. It 
is multiple very frequently. Usually occurs from the infection of a hair 
follicle or sweat gland. Furunculosis is a disposition to repeated crops 
of boils. 

TREATMENT.— 

Local and Prophylactic. —Lotions of spirit and biniodide, i-iooo. 
General. —injection of staphylococcal vaccine prepared from the 
organisms actually present in the boils. Improve general health, 
injections of collosol manganese Penicillin. 

Com.—^A hard keratinous mass of epidermis with a deep-growing conical 
centre, which presses on the tender parts of the deep skin. 

CAUSES.—Abnormal pressure—badly fitting boots, projecting bony 
processes. 

LOCALITY.—Toes, especially little and great, and over the prominences 
of talipes. 

VARIETIES.—Hard or soft, according to whether they are exposed to the 
moisture of sweat or not. 

TREATMENT.—Excision. Salicylic acid ointment or lotions Pad to 
relieve pressure. 

Wart. —Papilloma of the skin. Often multiple, and then usually on the 
hands of children. They appear sometimes quickly in crops, and disappear 
equally quickly. Possibly they are locally infective, i.e., they dissemi¬ 
nate themselves. 

Treatment. —Soften with salicylic ointment, and then touch with pure 
acetic or nitric acid. 

PLANTAR WART.—Usually single on the plantar surface of the great toe. 

Treatment. —Excision, taking care not to penetrate the dermis 
VENEREAL WARTS are very large villous masses, which occur on the 
external genitals, glans, prepuce, or labia, as the result of the irritation 
of discharges. 

Treatment. —Excision, with cautery of the base; or application of 
calomel or acid nitrate of mercury. Essential to keep the affected 
area clean and dry 

LupvE Vnlgarla.—^A very chronic tuberculous disease of the skin. 

OCCURS in children, or adults under 30. Attacks the nose, cheeks, lips, 
eyelids, nasal, oral, and lachrymal mucous membranes, and ears. Less 
often ^e fingers, toes, or trunk. 

SIGNS.—Nodules appear deep in the skin, and then rud together. Each 
nodule is red and raised, and resembles 'apple jelly'. The ^in becomes 


affections of the nails IB7 

■ ■ ■ ■ ' . —.. 

inBltrated and ulcerated, fresh nodules appearing on the spreading 
margin. One edge may heal whilst the other extends. The ulcer is 
covered with granulations, and over these are thick scabs formed by the 
drying of the purulent secretion. Deep tissues, e.g., tijie cartilages of ^e 
nose or ears, are attacked and destroyed. The scars left are puckered, 
thin, and vascular. 

COURSE.—'The disease runs a course of many years, but occasionally dies 
out spontaneously. 

COMPLICATIONS.—Epithelioma may form in the scar. Other tubercu¬ 
lous diseases very rarely arise. 

DIAGNOSIS depends on the tuberculous nodules, the slow superficial 
ulceration, the congested scar tissue. 

Syphilitic Ulceration is much more rapid and deep. Other signs are 
usually present. The scars are thin, pale, and supple. 

Lupus Erythematosus.— See below. 

TREATMENT.—Removal by scraping, and the subsequent application 
of caustics, e.g., zinc chloride. Improve the general health of the patient. 
Finsen light or X rays. 

Lupus Brythematesus.— 

OCCURS generally in adult women, on the face in symmetrical patches, 
like a butterfly, the wings on the cheeks and the body on the nose. 
SIGNS.—Smooth hyperaemic patch, covered with a fine branny desquama¬ 
tion. Associated with some seborrhoea. It does not ulcerate, but leaves 
a thin white scar surface in the middle, whilst the edge spreads. 
TREATMENT.—^Tar and mercury ointments Finsen light 

AFTBCTZONS OF THE NAILS 

Onyohla, or Perionyohia. —An inflammation of the nail matrix. 

SEPTIC ONYCHIA is an ungual whitlow caused by a septic wound. Pus 
collects under the nail 

Treatment. —Removal of the nail and scraping the granulations. 
SYPHILITIC ONYCHIA occurs in congenital and acquired syphilis in the 
secondary stage. It yields to specific treatment. 

Ingrowing Toe-nail. —Usually affects the great toe 

Caused by boot pressure, the edge of the nail being pressed into the soft 
tissues and causing a chronic ulceration. 

Treatment —Removal of nail in severe cases; in others local wedge 
resection of the overlying skin and nail-bed. 

Onyohogryphosia. —A deformed and overgrown great-toe-nail seen in old 
people 'Vilien it becomes painful it should be removed. 

AFFECTIONS OF THE SEBACEOUS GLANDS 

Adenoma Bebaoeum Rhinophymu? or Lipoma Nasi. —Forms a bulbous 
hypertrophied mass on the skin of the nose . 

TREATMENT.—Excision followed by plastic repair. 

Oaroinoma Bebaoeum causes a rodent ulcer (see p. 66). 

TREATMENT.—(i) Excision of the whole thickness of the affected skin 
and subcutaneous tissue, with half-an-inch margin of healthy tissue; 
subsequent skin-grafting. (2) Repeated exposure to the X rays. This 
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Carcinoma Sebaceum—Treatment, continued. 

is suitable for inoperable cases, and those where removal would cause 
great deformity, or when operation is refused. (3) Radium. This acts 
much more rapidly and effectively than the X rays. 

Sebaoaons Cysts.— 

OCCUR on any part of the body, but especially on the hairy parts, on 
the scalp behind the ears, or in the eyelids. 

SIGNS.—A fluctuating swelling in the skin which moves freely over sub* 
jacent tissues. A blocked mouth of a sebaceous gland is often seen. 
ANATOMY.—^The cyst wall may be epithelial, or calcareous from degenera¬ 
tive changes (atheromatous), or it may present adenomatous growth. 
The contents are pultaceous, and consist of fat, epithelial debris, and 
and cholesterin. They may form a calcareous mass. 

COMPLICATIONS — 

Infection followed by suppuration. 

Sebaceous Horn may grow up by superposition of successive layers of 
epithelium. 

Fungating Adenoma may follow its rupture. 

DIAGNOSIS — 

Dermoid Cysts occur in special situations and always lie deep to the 
skin. 

Lipomata are below the skin and are lobulated. 

Abscesses have a more rapid course and affect the deeper tissues. 
TREATMENT.—Dissect out 

MolliiEOum Coatag^OBum. —Yellowish-white umbilicated nodules about 
the size of a pea. 

OCCURS on the face, or less often on other parts of the skin. 

CONSISTS of a central core of epithelial cells supported by a fibrous 
stroma. Bodies like psorosperms are found, but are the result of- cell 
degeneration. 

They are locally contagious. 

TREATMENT by excision. 
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INJURIES OF NERVES 


[ Producing rupture of some or all of the 
nerve-fibres. 


CanBea.— 

Traction During Birth 
Contusions and Strains 
Dislocations and Fractures 
Pressure: Growth of tumours—Aneurysm—Displaced bones (fracture, 
dislocation, cervical rib)—Inclusion in callus—Pressure of crutches or 
splints—Inflammatory products in bony canals 
Wounds. * 


Effects of Total Division of a Mined Nerve.— 

ON PARTS SUPPLIED.—Paralysis of muscles Ansesthesia ojE skin; 
only partial, owing to the overlapping of sensory areas. Vasomotor 
paralysis, producing first hyperaemia then anaemia of parts. Glands do 
not respond to ordinary stimuli. 

CHANGES IN THE NERVE — 

Retraction of divided ends. 

Formation of a haematoma, especially at the proximal end. 

Organization of the haematoma into a bulbous nerve-end (traumatic 
neuroma). This contains bundles of new nerve fibrillae embedded in 
fibrous tissue. 

The peripheral end shrinks and atrophies 

Wallenan degeneration occurs below the injury, and above as fair as the 
first Ranvier's node. Begins at the fourth day after injury. Medullary 
substance breaks up into fat globules. Axis cylinders disappear in one 
month Nuclei of neurilemma proliferate Leucoc)rtes invade and 
replace the nerve-fibres 

CHANGES IN MUSCLES.—Muscle cells atrophy, or are replaced by 
fibrous tissue and fat. Deformities occur from unopposed action of the 
unparalysed muscles. 

Electrical Reactions —Excitability by faradic current is rapidly lost. 
Excitability by galvanic current is at first increased, and lost only very 
slowly. The response to galvanism is a peculiar sluggish cuntiaction 
called 'the reaction of degeneration'. A greater contraction occurs at 
the anode than at the kathode on closing the current. As long as any 
response to electrical stimuli remains there is hope of repair. 

SENSORY CHANGES.—Peripheral sensory nerves are of three kinds 
physiologically. 

1. Nerves of Deep Sensation. —These perceive deep pressure and pain, 
and the movements and position of bones and joints. They probably 
run in the muscles, tendons, and bones, and their functions ar6 seldom 
if ever lost by peripheral nerve division. * 
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Effects of Total Division of a Mixed Nerve—Sensory Changes, continmd. 

2. Proto PATHic Nerves. —These respond to painful skin impressions, 
e.g., a prick, and distinguish extreme temperatures. Their area of 
distribution is badly localized, and stimulation of them gives a widely 
radiating, tingling feeling. They are concerned with the production 
of reflex movements. 

3. Epicritic Nerves. —^These distinguish light touches, e.g., by a hair or 
brush, and also small differences of temperature. They convey a well- 
localized sensation. 

In Division of a Sensory Nerve : (i) are unaffected, (2) are affected 
over a small and variable extent, as there is much overlapping of 
adjacent protopathic nerves, (3) are affected over a constant and well- 
defined area, considerably larger than that of (2). In a mixed nerve 
all three types of sensation are lost. 

In Division of a Posterior Root there is always a larger loss of proto¬ 
pathic sensation than of epicritic. Thus the peripheral nerve ia the 
unit of epicritic nerve-supply, and the posterior root is the unit of 
protopathic nerve-supply. 

CHANGES IN THE JOINTS—A plastic synovitis occurs, resulting in 
ankylosis. Especially noticed in the small joints of the fingers. 
TROPHIC CHANGES — 

а. In Complete Division of the nerve without irritation or neuritis. 
Skin becomes rough, scaly, and (edematous Glands atrophy, and 
hence the skin is very dry Atrophy of the bones or cessation of growth 
occurs Hair and nails break, or fall off 

б. When the Divided Nerve is Irritated (the commonest condition). 
Skin is thin, shiny, bluish red—‘ glossy skin ’ Vesicular and pustular 
eruptions occur. Chilblains are common Excessive sweat secretion. 
Ulcers and whitlows Hair falls out or breaks off. Nails are brittle 
and ridged, or lost by perionychia 

c. In Both Cases. —Temperature falls as much as 8° F in affected parts 
CHANGES IN THE CENTRAL NERVOUS SYSTEM—Spasms of a 
reflex nature, epileptic fits and dementia (both very rare) 

RECOVERY OF A DiyiDED NERVE.—Can only occur when the two 
ends are brought close together, an inch separation being probably a 
maximum. The bulbous nerve-end offers great obstacles to repair. 

New axis cylinders, (a) Grow down from proximal to distal part; (6) 
Develop in the distal segment. 

Protopathic sensation returns first, and with it the tendency to trophic 
changes (blisters, etc ) disappears. This takes place in periods varying 
from six weeks to one year 

Epicritic sensation is the last function to be recovered, and the recovery 
IS'seldom, if ever, complete. It returns in six months to two years or 
more. 

The time at which sensory reciovery begins does not vary with the position 
of the lesion, but the time occupied by the recovery vanes directly 
with the distance between the point of section and the periphery. 
Motor recovery takes place first in the muscles nearest to the point of 
section, and eventually is more complete than the sensory recovery. 
TtneVs sign of recovery after suture* Pressure over tHe nerve trunk 
causes tingling in the area of distribution of the nerve. As regeneration 
pfoceeds, the point where pressure produces this sign is further from 
thS point of injury and nearer to the periphery. 
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Bffsoia of Paxtial Dlvlaloii of a BUxod MTorvo.^ 

motor changes.—I nstead of the typical reaction of degeneration, 
there is, with failure of reaction to the hsradic current, a ready and brisk 
reaction to galvanism, with no polar reversal. 

SENSORY CHANGES.—Loss of epicritic sensation is the. most marked 
and most constant sign. 

A considerable portion of a mixed nerve can be divided, up to about 
one-third of all its fibres, without producing any appreciable effect. 

Treatment.— 

IF COMPLETE DIVISION is diagnosed.— 

Operate immediately on all important nerves. Refresh the ends, and 
sew together. The divided ends of the nerve should be accurately 
trimmed and all ragged nerve-sheath removed. Suture the sheath only 
with fine catgut or thread, or fibrin sutures on an atraumatic needle. 
Nerve should be sutured without tension, and haemostasis is important. 
Nerve handled gently and not allowed to become chilled during opera¬ 
tion. Suture line protected by embedding in a flap of fascia or in 
amnioplastin. Recently fibrin plasma has been used to protect and 
reinforce the suture line If nerve-ends cannot be approximated, 
transposition of the nerve, or nerve anchoring and stretching followed 
by suture can be used. Prevent tension by tension sutures, and also 
by the position of the part. « 

Secondary Suture may be undertaken up to three years from the 
njury. 

IF ONLY PRESSURE or partial laceration exists — 

Wait to see whether natural recovery will take place. 

Diagnoais of Nerve Division has to be made from ;— 

SPINAL CORD INJ[URY.—In this there is total loss of sensibility to 
either pain, heat, cold, tactile sensation, or deep sensation over a given 
area opposite to the side of the lesion, combined with a loss of movement 
and the sensation of passive movement on the same side as the lesion. 
HYSTERIA.—In this there is a complete loss of all forms of sensation 
over an area the upper margin of which is a simple circle, constituting 
the so-called ‘glove' or ‘stocking’ anaesthesia With this there may be a 
flaccid paralysis, but the electrical reactions are quite unchanged. 

ISCH..EMIC PARALYSIS.—In this there may be areas of sensory loss 
with trophic changes, but the characteristic shortening of the flexor 
muscles without actual paralysis provides the clue 

INFANTILE PARALYSIS 

{A nterior Poliomyelitis) 

Nature of the Disease. —A selective inflammation of the anterior-hom cells 
in the spinal cord, infective in character, due to the presence of the virus 
discovered by various workers but closely associated with the name of 
Flexner. 

Course and Treatment. —The disease begins acutely with febrile symptoms, 
and in a few hours paralysis is evident and may afiect any part or parts of 
the body. It affects most often the lower limbs, and may select one group 
of musdes and not another. It is a flaccid paralysis, with no sensory 
changes. In some cases the paralysis ascends and causes respiratory 
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Infantile Paralysis—Course and Treatment, continued, 

paralysis. If the child is kept alive such paralysis will often recover, hence 
mechanical respirators such as Drinker’s apparatus {Fig. 29) or the Bragg- 
Paul pulsator must be available. Thre^ stages may be reco^ized:— 
t. ACUTE STAGE.—^Malaise. Fever. Paralysis. Hyperaesthesia. Pains 
in limbs. 

Treatment.— • 

Serum .—Most authorities agree that when paralyses are present it is 
too late to give serum. This agrees with experiments on apes. 
There is experimental evidence that serum will negative or momfy 
the disease in the pre-paralytic stage, but unfortunately diagnosis 
is seldom made before paralysis appears. In an epidemic serum 
may be given to children who develop a fever. 

Whole body to be fixed in bed or upon a padded frame. Limbs to be 
placed in light splints to maintain them in good position—i.e., with 
paralysed muscles relaxed. No massage or electrical treatment 
till all pain has disappeared from the limbs, which is usually about 
six weeks, movement during this stage produces a sympathetic 
congestion in the .area of the cord affected, and merely increases 
and perpetuates the paralysis. 

2. STAGE OF RECOVERY.—^The paralysis, which is widespread at first, 
is largely recovered from, leaving isolated muscles or muscle groups 
paralysed. 

Treatment. —Massage and electrical treatment to affected limbs is 
usually given, but the value of electricity is disputed. Splints to 
prevent deformity Re-education in movements. Assisted active 
movements where gravity is abolished are invaluable. 

3 STAGE OF PERMANENT PARALYSIS.—Certain muscle groups are 
finally paralysed, and unless prevented, their opponents will certainly 



Ftf. 29.—Drinker’s apparatus. A, Upper part, which is attached to the bed and which 
can be withdrawn for putting the patient in or taking him out. B, Rubber collar, which 
makes the hole through which the patient's head emerges airtight. C, Lower part of 
apparatus into which the bed and headpiece slide. D, Pipe air bellows. E, Air 
beUows. F, Motor wcarkiiw bellows. G apd H, Trapdoors for access to the patient. 
(From a photograph kindly tint by Str Henry Gauvmn.) 
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distort the limbs. Deformities are due to the unbalanced d>aU of the 
headthy muscles. With proper treatment in the first and second stages 
there ought to be no contractures or deformities requiring correction. 
Treatment may be of the following kinds:— 

1. Provision of splints, e.g., jointed calliper for the leg, which will 
prevent deformity when the limb is used. 

2. Correction of deformities —by tenotomy, or by weight traction, or 
successive plasters. The commonest operations are tenotomy of 
hip flexors, or knee flexors, or of the tendo Acbillis. 

3. A rthrodesis or fixation of a joint of which all the muscles are paralysed. 

• The common example of this is fixation of the ankle or tarsal joints 

for flail foot. 

4. TransplanMion of tendons. This is only possible when there is a 
suitable healthy muscle to take the place of the paralysed one— 
e.g., the peroneus longus may be brought across the front of the 
foot to replace the tibi^is anticus. {See also Talipes, p. 170.) 

NSURALGIA 

Daflaiilon.—Pain in the area of a nerve distribution without any primary 
nerve lesion. Pain often recurs daily at the same time. 

Variation.— 

1. SYMPTOMATIC OR SECONDARY — 

Toxic, e.g., malarial, gouty, lead. 

Reflex, e.g., neuralgia secondary to carious tooth or glaucoma. 
Pressure, e.g., of aneurysm or new growth, on nerve-roots. 

2. IDIOPATHIC OR PRIMARY.—Commonest in the fifth nerve. 

Also in Intercostals—Breast—Ovaries—Testes—Joints. 

IDZOPATBZC NBURALaZA 
With aapaoial rafaraaoa to Trigamiaal Nanralgia 

Aatiology. —Cause unknown. An ascending neuritis with arteriosclerosis 
has been suggested, but not demonstrated. Women more often than men. 
Generally after 40. 

Syaaptoma.— 

PAIN.—Paroxysmal attacks (epileptiform). The second or third division 
of the nerve is alone affected at first, but soon the attacks involve the 
other two divisions. First esca^s longest. Each attack lasts only a 
, few seconds to a minute. Pain during the attack is excruciating, sharp, 
and lancinating. Attacks at first are infrequent, but recur more often. 
Attacks are often brought on by sensory stimuli, e.g., cold draught, 
brushing the hair. Constant aching pain follows the paroxysm, and may 
last until the next. 

SENSORY AND TROPHIC CHANGES.—Pressure over nerve trunks is 
very painful. Skin tender, and at places hyperaemic and oedematous. 
Profuse sweating, with lacrimation and increase of nasal discharge. Skin 
gets smooth and shiny; hairs fall out. 

MOTOR SYMPTOMS.—Associated muscles thrown into reflex spasms or 
twitchings. 

Treatmeat of Zdiopafliio Trigosniiuil NouralgU.— 

DRUGS.—Salicylates, quinine, iodides, croton chloride. All lose their 
effects rapidly. Avoid morphia at aXL costs. 
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Tnatm^t of Idiopathic Trigeminal Neuralgia, contimud. 

^ OPERATIVE.— 

I. Nxrvb Strstching AMD DisTAL Nbursctomv give such temporary 
relief that they are not used now. 

Lingual neurhctomy is often performed for cancer of tongue. 

Inferior dental nerve may be removed for toothache, 
a. Division of the Sensory Root op the Gasserian Ganglion.— 
Permanent relief is afiorded by section of the sensory root of the 
Gasserian ganglion. 

Frazier's Operation .—A vertical incision in the temporal region anter* 
ior to the pinna is used. Skull opened, djira of middle fossa raised; 
and Gasserian ganglion displayed. Sensoiy root divided, having 
been retracted with a small blunt hook. Complication is keratitis 
of eye of affected side, and for this reason a fractional division of 
the sensory root is better, dividing lower and outer two-thirds. 

3. Injection of the Branches of the Nerve with 80 per cent alcohol. 
This is done through a long needle thrust into the cheek so as to lie 
above the sigmoid curve of the jaw, and an endeavour is made to enter 
the forairen ovale or the sphenomaxillary fossa, in order to inject 
the actual nerve-trunks near the ganglion. Results are g9od for a 

. year or more, and it can be repeat^. 

This is the lateral approach. The anterior approach is also used as 
described in (4), only the nerve is injected and not the ganglion. 

4. Injection of Gasserian Ganglion. —The needle is thrust through the 
mouth in the angle between the upper jaw and the cheek, opposite the 
second molar tooth, until the base of the skull is struck. The point of 
the needle is guided into the foramen ovale, and about i c.c. of alcohol 
injected into the ganglion The effect will be more profound and more 
lasting than by the last method, but there is a danger of injecting the 
subarachnoid space and so damaging other nerves. 

5. Intramedullary Tractotomy —Cerebellar approach and division 
of the pain fibres in the descending limb of the trigeminal tract in the 
medulla. Does not denervate the face and muscles of mastication 
are never paralysed. 

AFTIfiCTIONS OF SPECIAL NERVES 
Optic Nerve.— 

Ruptures by fracture through anterior cranial fossa 

Compressed or Inflamed by intracranial diseases, especially meningitis 
and tumours. 

Injured by orbital growths, haemorrhage, or cellulitis. 

Symptoms. —Blindness, optic atrophy, or optic neuritis. 

Third Nerve.— 

Injured by fractures through sphenoidal fissure — Orbital tumours or 
aneurysms. 

Diseased by sjrphilitic disease of brain—i.e., meningitis. 

Symptoms. —Ptosis, or drooping of upper eyelid—External squint—Dip¬ 
loid when looking inwards—^DilatM pupU—Loss of accommodation— 
Slight exophthalmos due to the muscles holding the eyeball being flaccid. 

Fonrtti Nerve.—Injuries and diseases as in the case of the third. 

Symptoms.—S quint and diplopia when looking downwards. 

(For diseases of riie fifth nerve, see Trigeminal Neuralgia, p. 143.) 
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Sixth N«nr«.—Injuries and diseases as in the third. 

Symi>t6ms. —Internal squint—Diplopia when looking outwards. 

INJURIES AND DISEASES OF THE SPHENOIDAL FISSURE OR 
CAVERNOUS SINUS produce: Paralysis of all tiie muscles of the 
eye—Anaesthesia of the cornea and forehead—^Venous congestion pf 
the eye and conjunctiva. 

OPHTHALMOPLEGIA EXTERNA, i.e., paralysis of all the extmial eye 
muscles, without congestion, is caused by syphilitic or tabetic disease of 
the floor of the third ventricle. 

Serenth or Facial Menre, or its centres, may be diseaised or injured any¬ 
where between the cerebral cortex and the branches of distribution. 

INTRACRANIAL LESIONS.—. 

CxRBBRAL Cortex. —Injury—Pressure—Haemorrhage. Part of the 
opposite side of the face paralysed. 

Corona Radiata. —Haemorrhage or thrombosis. Lower half of opposite 
side of face paralysed. Eyelids and occipitofrontalis (supplied by both 
' sides of cortex) escape. Combined with paral3rsis of arm, and perhaps 
of leg. 

In Pons. —Haemorrhage or growth. Paralysis, with atrophy of the same 
side of the face from affection of the facial nuclei. Paralysis of the 
opposite side of the body from affection of the pyramidal tract of the 
opposite side above the decussation of the pyramids. 

Nerve-root between the brain and the bone.—Injuries or fumours. 
Paralysis of the whole of the same side of the face. Generally associ¬ 
ated with nerve deafness. 

CRANIAL LESIONS.— 

Fracture of the Base of the Skull running through the internal 
auditory meatus. Causing immediate laceration of the nerve, or later 
implication in callus. 

Otitis Media causing compression of the nerve m the aqueductus 
Fallopii. 

Injury of Nerve during mastoid operations. 

A loss of taste in the anterior two-thirds of the side of the tongue follows 
a division of the nerve between the geniculate ganglion and the point 
where the chorda tympani leaves the trunk. 

EXTRACRANIAL LESIONS.—Injury of the nerve by operations—Cold 
or inflammation—Tumours (especially malignant) of the parotid. Pro¬ 
duce total facial paralysis. 

FACIAL PARALYSIS.— 

Symptoms (total paralysis) —Eyelids cannot be closed. Eyeball is 
rolled up on attempting to shut eye. Comeal ulceration sometimes 
results from exposure. Epiphora from want of apposition of lower 
eyelid to eye. Face immobile .and wrinkles smoothed out. Face 
drawn to opposite side. Cheek is flabby, and food collects between 
cheek and teeth from paralysis of buccinator. 

Prognosis.— In cerebral haemorrhage — ^recovery generally takes pl^. ' 
In pontine haemorrhage—atrophy occurs and recovery is rare (patient 
usually dies). In intra-osseous lesions—slow recovery is the rule. 
When the trunk of the nerve is divided paralysis may be permanent. 
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Seventh or Facial Nerve—Facial Paralysis, con^ntMd. 

Treatment. —Expectant in most cases. When paralysis is permanent: 
Gluing the hypoglossal or part of the spinal accessory nerve into the 
trunk of the facial. 

In old cases benefit may be obtained by grafting a slip of fascia to form 
a sling to raise the drooping angle of the mouth. 

Auditory Norvo and Its Ooatraa. —^Tumour or injury of the opposite 
temporosphenoidal lobe, fracture of the base of the skull through internal 
meatus, produce incurable deafness. 

In certain cases of M^nidre's disease section of the auditory nerve in its 
course in the posterior cerebral fossa is indicated. 

Vagus.— 

TRUNK is injured by: Fractures through the jugular foramen—Operations 
or tumours in the neck. 

Symptoms : Vomiting—Inhibition of heart's action—Palpitation— 
Laryngeal paralysis. 

THE RECURRENT LARYNGEAL NERVE is injured by subclavian 
aneurysm on the right side—Aortic aneurysm on the left side—On both 
sides by injuries, operations, or malignant growths in the neck. 

Produces laryngeal paralysis—especially abductor paralysis. Hoarse 
voice. Asphyxia if bilateral. 

Klaventli or Spinal Aooesaory Nervo.— ' 

INJURED OR DIVIDED BY:— 

a. Fractures through the jugular foramen, 

Produce paralysis of larynx and pharynx through affection of accessory 
portions. Paralysis of stemomastoid and trapezius (partial). 

b. O^rations in the neck, especially those for removal of glands. 
Produce paralysis of stemomastoid (slight), and more complete of 

trapezius, with wasting and drooping of shoulder. If divided in 
posterior triangle only trapezius is affected. 

SPASMODIC WRY NECK.—Clonic contraction of the stemomastoid 
and the small rotator muscles of the head. {See p. 163.) 

Hypoglossal Msrvs. —Injured by wound or operation in neck, or by carotid 
aneurysm or tumour. Produces unilateral paralysis and hemi-atrophy of 
tongue. The tongue when protruded deviates to the same side of the mouth. 

Sympathstio Nerve In the Neok. —^May be involved by tumours, or injured 
by stabs. Irritation produces dilatation of the pupil and widening of the 
palpebral fissure, with exophthalmos. Also unilateral sweating. 

Pamysis produces contraction of the pupil, narrowing of the palpebral 
fissure, retraction of the eye, and dryness of skin. 

Phrenic Nerve. —^Arises from the third, fourth, and fifth ce]:;vical and goes 
to the diaphragm. Wounds in the neck may divide it, but unilateral 
division causes no symptoms. Irritation of the nerve is said to cause 
cough or hiccup. 

Bkaohlnl Plexne.— 

CAUSES OF INJURY.— 

Supraclavicular. —(a) Indirect violence. Excessive or sudden traction 
on the arm in attempting to save a fall, or at birth. (&) Direct injury. 
Cervical rib, fractured mvicle, or stab wounds. Usually affects the 
first dorsal. 
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Infraclavtcular.—^T hd various incidents during and after di^ocatioR 
of the shoulder-joint. 

DISTRIBUTION OF THE BRACHIAL ROOTS.— 

The Posterior Roots. —Of these only two have well-defined areas of 
distribution, viz., the fifth cervical and the first dorsal .lesions of which 
cause a pre-axial and post-axial anesthesia of the arm respectively. 
The Anterior Roots.— 

Fifth cervical—^the deltoid, rotators, biceps, coraco-brachialis, brachialis 
anticus. supinators, and rhomboids. 

Sixth cervical—^pronators, radial extensors, clavicular part of pectoralis 
major, serratus magnus 

Seventh cervical—^triceps, ulnar extensors, finger extensors, lower 
part of pectoralis major. 

Eighth cervical—flexors of wrist and fingers. 

First dorsal—intrinsic muscles of the hand. 

There are three common types of brachial plexus injury:— 

1. WHOLE PLEXUS.—All the muscles of the arm are paralysed except 
the rhomboids and serratus. There are usually some signs of injury of 
the cervical sympathetic. In Supraclavicular rupture sensation is 
lost over the whole arm except on the inner side adjacent to the axilla, 
which IS supplied by the intercosto-humeral nerve. In INFRACI^AVICULAR 
rupture the loss of sensation is complete. 

2. UPPER ARM OR ERB-DUCHENNE TYPE (incomplete uppe^lesion). 
—Essentially a rupture of the fifth cervical anterior primary ^vision. It 
is commonly caused by traction on the arm in a direction towards the feet. 
Paralysis of the deltoid, rotators, biceps, brachialis anticus, and supin¬ 
ators. The arm lies at the side, and the forearm is pronated. There is 
no loss of sensation Occasionally the deltoid and rotators alone are 
paralysed from a partial rupture of the fifth cervical in its upper part. 

3. LOWER ARM OR KLUMPKE TYPE (incomplete lower lesion).—Is 
caused by a rupture of the eighth cervical and first dorsal ^nerve. 
Caused by traction on the arm upwards Paralysis of the intrinsic 
muscles of the hand, with sympathetic paralysis. Sensation is lost over 
the inner side of the arm and forearm. 

The Inner Cord of the Plexus may be injured by a subcoracoid dislo- 
. cation. The symptoms are those of injury of the ulnar nerve, together 
with the small hand muscles supplied by the median (inner head of 
the median). 

The Outer Cord of the Plexus is occasionally injured in dislocations. 
There will be paraljrsis of the biceps, coracobrachialis, and of all the 
muscles supplied by the median, except those in the hand. 

The Posterior Cord is the most rarely injured part of the infra-clavicular ' 
plexus. The symptoms will be those of lesions of the musculospiral 
and circumflex nerves. 

TREATMENT.—Open wounds are explored and the nerves sutured if 
possible. Subcutaneous injuries treated on expectant lines, and paraljrsed 
muscles put up in position of relaxation. Serious lesions in which the 
nerves are tom demand efforts at surgical repair, although the results 
are indifierent. 

OenrioRl Bib.— 

ANATOMY —The transverse process of the seventh—sometimes the sixth 
—cervical vertebra grows out and joins the rib below. May be partly 
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Cenrical Rib—^Anatomy, continued. 

rib and partly fibrous cord, or a fibrous cord’ only. In tills course the 
cervical rib passes through the brachial plexus, and it may compress the 
lower part of this, toge^er with the subclavian artery, between itself 
and the first true rib. 

AETIOLOGY.—It is much commoner in females, usually bilateral; only 
a small proportion cause any syn^toms, and these are then usually 
unilateral and on the right side. The symptoms first appear between 
the ages of twenty and thirty. 

SYMPTOMS.— General Weakness of the whole limb, noticed at the end 
of the day or after severe muscular exertion. 

Muscular Wasting, affecting chiefly the interossei, thenar, and hypo- 
thenar muscles. 

Pain shooting down the inner side of the arm and forearm into the ulnar 
side of the hand, also some tingling or spasticity of the inner fingers. 
Altered Pulse. There is often a noticeable bruit over the subclavian 
artery, with a diminished pulse on the affected side. There may to 
cyanosis and coldness of the arm. 

TREATMENT.—Until recently excision of the rib and its periosteum was 
the orthodox treatment. It has been found that division of the scalenus 
anticus muscle allows the nb to drop, and this much simpler operation 
gives very good results. Mild cases improve with physiotherapy to 
improve posture and muscle tone of the shoulder girdle. 

Posterior Thoreoio, or Nerve of Bell, which arises from the fifth, sixth, 
and seventh cervical nerves, and goes to‘the serratus magnus, is often 
paralysed by itself as the result of injury or neuritis. 

Signs. —^Winged scapula. Inability to raise the arm above a right angle. 

The Ciroumfles (Axillary) Nerve may be injured by blows, by fractures 
of the surgical neck of the humerus, or by dislocations. 

Signs. —Paralysis and wasting of the deltoid and teres minor, with anaes¬ 
thesia over the lower two-thirds of the deltoid. 

The Mxaonloepiral (Radial) with its posterior interosseous branch is the 
most commonly, injured of all the spinal nerves. 

Causes. —Fractures and dislocations of the humerus and shoulder. Pres¬ 
sure of crutches at the posterior axillary fold. Pressure on the arm under 
the body during anaesthesia or a drunkard’s sleep. Gunshot woimds. 
Frauiture, usually gunshot, of the neck of the radius (affects posterior 
interosseous only). 

Symptoms. —Paralysis and wa.sting of the triceps, supinators, and extensors 
of the thumb, fingers, and wrist. 

Wrtst-drop is the most prominent sign, the hand being held in a 
position of pronation {Ftg. 30). The fingers and thumb cannot be 
properly extended, but the terminal phalwges of the fingers can be 
extendi by the interossei. 

Anceithesia .—If lesion is in upper third of arm (rare), there will be sensory 
loss over the back of the radial side of hand and thumb. If the lesion 
is in the lower third of the arm (common type), there is no sensory 
loss, owing to the fact that the external cutaneous branches of thie 
musculospiral anastomose with the external cutaneous nerve, which 
in its turn anastomoses with the radied nerve. In the same way 
division of the radial nerve high up in the forearm produces no sensory 
loss. 
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If the lesion is below the elbow, the long supinator and the radiarexten- 
sors will escape and there may be no wrist'drop, but only loss of 
extension in the thumb and fingers. 

Treatment. —Whdst waiting for operative treatment, and during the 
whole period of recovery, a dorsiflexion (‘cock-up’) wrist splint {Fig. 31) 
must be ivom, in order to prevent the extensor musdes becoming 
stretched. 



Fig. 31 —^The short ‘cock-up’ wnst splint 
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Museulospiral Nerve Injuries—Treatment, conUinued. 

Tendon Transplantation .—When nerve suture has failed or is iqapossible, 
tendon transplantation gives a good result. From the flexor grou|) 
the following muscles are isolated. flexor carpi radialis, pronator radii 
teres, palmaris longus, and flexor carpi ulnans. These are cut as low 
down as possible and joined to: (i) The extensors of the wrist; (a) 
The extensors of the thumb; and (3) The extensor of the fingerd. 

Median Nerve. —Usually injured by wounds above the wrist. 

Symptoms —Paralysis and wasting of three short thumb muscles (the 
abductor, opponens, and part of the flexor brevis), with defective opposi- 
,tion of the thumb movement, also of the outer two lumbricals, which if 
the interossei are intact, give no sign (Fig 32). 

The paralysis of the opponens pollicis is manifested by inability to bring 
the thumb across the hand parallel to the palmar surface It is difficult 
to detect, because the flexors and adductors together may simulate 
this movement 

AncBsthesta (epicritic loss) of palmar aspect of thumb and adjacent 
two-and-a-ualf fingers, and of the dorsal aspect of the last, or last two, 
phalanges of the same (Fig 33) Trophic changes will be evident. 

If the nerve is injured at the elbow or in the upper arm; Paralysis of 
both pronators, with loss of pronation, and of all the flexors, except 
part of the flexor profundus and the flexor carpi ulnans 
If the ulnar nerve also is divided, the deformity shown m Fig 34 results. 

Ulnar Nerve.— 

Causes op Injury. —Wounds or dislocations, especially in the neighbour¬ 
hood of the elbow. 

Delayed ulnar neuritis is seen in old fractures of the lateral condyle of the 
humerus, the nerve being stretched in the groove behind the medial 
epicondyle due to alteration of the carrying angle at the elbow 

Symptoms. —Paralysis of the lumbricals (inner two) and all the interossei, 
causing the main-en-grtffe, 1 e, hyperextension of the metacarpo¬ 
phalangeal joints and flexion of the two inter-phalangeal joints (Fig 35). 
Wasting is seen between the metacarpals. 

Paralysis of the adductor muscles of the thumb, and all the short muscles 
of the little Anger, with wasting at the thenar and hypothenar emin¬ 
ences. 

The paralysis of the adductors is shown by inability to bring the thumb 
against the index Anger in a direction at right angles to the palmar 
surface. The long flexor or extensor may simulate this movement. 
Paraljrsis of the flexor carpi ulnaris and part of the flexor profundus, 
with weakened hand-grasp and tendency to radial abduction of the 
hand 

Ancesihesia (epicritic loss) of the little and half the nng Angers back and 
front. Also of the ulnar part of the hand (Fig. 36). 

If divided just above the wrist, only the hand paralysis is seen, and there 
is no dorsal anaesthesia. 

In all cases deep sensibility in the hand is lost only when the nerve is 
divided high up before it goes to the muscles, or when the flexor tendons 
as well as the terminal nerves are divided. 

Special Splint for Ulnar and Median Lesions. —The clawed Angers 
should be gradually brought down by a combination of axial traction 
and flexion on a special Verrall's splint (Figs. 37, 38). 




AFFECTIONS OF SPECIAL NERVES 


151 


Anterior Transposition of the Ulnar Nerve may be required in 
delayed ulnar neuritis and in fractures of tiie internal epicondyle with 
irritation of the ulnar nerve. 

The Oauda Bqaina may be injured by falls and blows apart from or to* 
gether with injuries of the spine. The sensory loss is of the root type, i.e., 
the protopathic is larger than- the epicntic loss, usually bein^ limit^ to 
a sa^dle*shaped area on the buttocks. Spontaneous bunung pain is 
common. 



Fig. 38.—Vetrall's splint in use. 
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Cauda Equina, continued. 

Distribution op the Nbrvbs of the Sacral Plexus.— 

Fourth lumbar—^the posterior muscles of the leg below the knee and the 
tibialis anticus. 

Fifth lumbar—^the anterior leg muscles (except the tibialis anticus) and 
the peronei. 

Second sacral—^the glutei and hamstrings. 

Third and fourth sacral—the levator ani, sphincter ani, and perineum. 

The Soiatlo Nerve is very seldom injured, exc^t by gunshot wounds, 
owing to its deep position and great strength. Ine signs are those of in¬ 
ternal and external popliteal nerve injuries {see below), combined with 
paralysis of the hamstrings ' 

The external division (external popliteal) is often injured, whilst the 
internal escapes In lesions of the whole nerve there is a very limited 
sensory loss on the inner side of the leg. 

SCIATICA is neuralgia of the sciatic nerve. 

Causes —(a) Doubtful nature, e g., cold, neuritis, rheumatism, gout, 
syphilis; {b) Pressure on the nerve, inside or outside the pelvis, by 
abscesses, aneurysm, or new growths; {c) Pressure on the nerve-roots 
by caries, new growth, or injuries of the spinal column or intervertebral 
discs; (6) Chronic spinal cord diseases, e.g , tabes. 

Symptoms —Pam down the back of the thigh, increased by pressure on . 
the nerve, or by flexing the hip-joint when the knee is straight (stretches 
the nerve). 

Treatment. —Drugs suitable for rheumatism, neuritis, etc. Absolute 
immobility for seyeral weeks in plaster-of-Paris. Nerve stretching. 
Novocain and saline injections. Epidural injections. Oxygen infla¬ 
tion. physiotherapy. {See also Intervertebral Discs, p. 289.) 

Bxtomal Popliteal Nerve. —^May be torn or injured as it winds round the 
biceps tendon and neck of the flbula 

Symptoms. — Anessthesta of the dorsum of the foot and paralysis of the 
extensor and peroneal muscle groups. Talipes eqmnovarus results. 
Treatment. —Foot-drop must be prevented before nerve-suture and 
during recovery, oy a toe-raising spring. When nerve-suture is impos¬ 
sible or has failed, the foot may be kept raised by making a hole in the 
crest of the tibia at its lower third and passing the tendons of the 
tibialis anticus and peroneus longus (cut from their muscles) through 
this hole, drawing them tight and sewing them in this position. Arthro¬ 
desis of the subastragaloid joint may be necessa^ to stabilize the foot. 

Interaal Popliteal Nerve. —Is seldom injured. Paralysis of the calf and 
flexor muscles of the toes, with some anaesthesia of the sole of the foot, amd 
talipes calcaneo-valgus. 

Anterior Crural Nerve. —Is scddom affected. Its injury causes paralysis 
of the quadriceps extensor muscle and sartorius, wiu flexion of the knee 
and anaesthesia of the greater part of the thigh and leg. 

Treatment. —The flexor muscles of the knee may be jerought forward to 
act as extensors, by attaching them to the patella, ^l^e biceps on the 
outer side, and the semitendinosus and gracilis on the inner, may thus be 
transplanted. 
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THS SWATSSTIC MiRVOUB SMVW 

AMtomy.—^Two sympathetic cords or trunks run, one on each side, from 
the base of the skull to the coccyx, lying on the side and front of the verte* 
toal column. Each has ganglia upon it, three in the cervical portion, and 
one for each vertebral segment below (D i2. L5. S5). The jnnglia are 
connected with the corresponding spinal nerves by white (mediulalM) and 
grey (non-meduUated) rami communicantes. Nerves issue from the 
sympathetic ganglia to the plexuses of nerves situated along tiie course of 
the great blood-vessels and around the thoracic and abdominal viscera 
(cardiac, coeliac, solar, hjrpogastric plexuses). A sympathetic centml 
nucleus exists in the region of the diencephalon. 

PARASYMPATHETIC SYSTEM.—Originating in brain and sacral region, 
cranial parasympathetic fibres pass to the pupil, salivary glands, heart 
and aliment!^ canal, including also lungs. Ihey are secretory and 
motor to the Edimentary canal and inhibitory to the heart. The sacral 
portion of the parasympathetic is concerned with the "emptying 
processes.” 

• 

Physiology. —^The sympathetic nerves serve to innervate the unstriped 
muscle of the blood-vessels and viscera. They serve to maintain tone 
or tonic contraction of the vessels, of the voluntary muscles, and of 
parts of the viscera They are complementary or antagonistic to the action 
of the vagus nerves m the abdomen. Thus they cause spasm of sphincters 
at the pylprus and ileocaecal valve, but inhibit the action of the vagus in 
causing peristalsis of the bowel. They have an important role in the caus¬ 
ation of pain', especially in the deep pain of viscera. 

IndioatloBs for Operation on the Sympathetlo Nenrone Syotem.— 

I. VASCULAR DISORDERS.—Penartenal S3nnpathectomy by removing 
the vasoconstrictor fibres allows dilatation of the vessels. Affects chiefly 
the smaller arteries. Indicated in: (i) Raynaud’s Disease; (2) Buerger's 
Disease, (3) Acrocyanosis; (4) Er3rthromelalgia. 

Before operation tests for vasodilatation must be performed by one of 
the following methods:— 

1. Local or Regional Anasthesta of affected sympathetic fibres, e.g., 
injection of stellate ganglion in the upper limb, and giving a spinal 
anaesthetic in the lower limb. The rise in skin tempera^re, etc., 
is ascertained, and the vasomotor index calculated. 

Vasomotor index = ' " 

Rise in skin temperature — rise in mouth temperature 
Rise in mouth temperature 

This should be at least 2-5 before sympathectomy can be of value. 

2. Hot-air Bath. —Patient placed in a hot-air bath and the index 
calculated. 

3. Intravenous T.A.B. Techniqtu causing pyrexia. 

Raynaud's Disease. —Affects mostly hands and feet, women more than 
men. Attacks precipitated by cold—^fingers pale w cyanotic and 
cold, later red and tingling. Repeated attacks cause local organic 
changes. Treatment: Excision of stellate ganglion with removal of 
2nd thoracic ganglion. 
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Sympathetic Nenrous System—Indications for Operation, continued. 

Buergbr’s Disease (thrombo-angiitis obliterans).—^Mainl]^ men, 30-30 
years, lower limbs, high incidence among Jews. Intermittent claudi- 
cation is an early symptom, also attacks of superficial phlebitis with 
thrombosis of the deeper vessels. Treated by lumbar ganglionectomy. 

II. DISEASES OF ABDOMINAL VISCERA.—(i) Hirschsprung's Disease. 

(2) Renal Sympathetico-tonus. (3) Spastic Colon. 

Hirschsprung's Disease. —Spinal anaesthesia has produced improve¬ 
ment in some cases, but not always with permanent results. Lumbar 
ganglionectomy produces the best results. 



•sc^ 




Ftg, 39.—Exposure of steUate ganghoa. S.M., Stemomastoid 
musuefcut), B.P.. Brachial plexus, S.C.A.,Subclavian artery; 
P.N., Pnienic nerve, S.G., Stellate ganglion; S.A., Scalenus 
anterior muscle. 



Ftf. 40.—Exposure of lumbar ganglia. C.,Cdon: U., Ureter; 
I.V.C., Inferior vena cava; L.G., Lumbar gani^hm; K.,Kldaey. 
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Rbnal Sympathbtico-tonus. —^Tbere is a decree of h3rdronepl:urosi8 
without any demonstrable cause, associated with renal pain, relieved 
by eserine. Treatment by renal denervation. 

III. SYMPATHECTOMY FOR PAIN.—(r) Presacral Neurectomy in 
Dysmenorrhoea. (2) Presacral Neurectomy in Intractable Bladder ]^in. 
(3) Trophic Ulcers. (4) Causalgia. 

IV. SYMPTOMATIC GROUP.— 

Scleroderma. 

Anterior Poliomyelitis. —Sympathectomy improves the trophic skin 
changes. 

Hyperidrosis. 

Operattons on the Sympathetlo Nervous System.— 

GANGLIONECTOMY.—^This operation—i.e., the excision of one or more 
of the ganglia of the sympathetic chain—has the same efiect as peri¬ 
arterial sympathectomy, but produces a much more lasting result. 
Ganglionectomy at the present time has fallen into two main groups: 
(i) Stellate ganglionectomy with excision of Di and 2 for upper limb 
lesions (Fig. 39). (Usually performed through an anterior incision.) (2) 
Lumbar ganglionectomy with excision of L 2, 3, 4, 3, and rami for lower 
limb lesions (Ftg. 40). (Usually performed through a renal incision or 
sometimes transperitoneal approach.) Rarely the superior cenycal 
ganglion is removed, and recently attention has been devoted td the 
splanchnic nerves and ganglia in high blood-pressure. 

RESECTION OF THE PRESACRAL NERVES.—For cases of intract¬ 
able pain caused by cancer of the rectum or uterus and bad cases of 
dysmenorrhoea, the lower part of the aortic plexus and the nerves 
running down from it to the hypogastric plexus (presacral nerves) are 
^resected. 

PERIARTERIAL SYMPATHECTOMY is of value in certain cases that 
will not stand ganglionectomy, but only produces transient improve¬ 
ment. It will also relieve pain. 


156 


Chapter XVIII 

AFFECTIONS OF MUSCLES, TENDONS, 
SYNOVIAL SHEATHS, AND BURSiE 

AFFECTIONS OF MUSCLES 

Traumatlo Affeotions of the Muscles.— 

RUPTURE OF MUSCLE SHEATH.—Especieilly in the biceps cubiti 
and rectus femoris. Causes soft hemiaTike protrusion of muscle fibre 
when latter contracts. Rarely necessary to operate. 

DISLOCATION ©F TENDONS.—^Most common in the neck, long tendon 
of biceps, peroneus longus. Great pain and stifiness after some sudden 
exertion 

Treatment is immobilization in plaster for 3 to 6 weeks in a position of 
complete muscular relaxation. Rarely (e g., with peroneus) an open 
operation to suture the ruptured ligaments and tendon sheath is 
desirable. 

RUPTURE OR DIVISION OF MUSCLES AND TENDONS.— 

1. Contraction-rupture. —Voluntary, from an excessive or ill-balanced 
purposive movement, e g , the rectus abdominis in labour. Involun¬ 
tary, as in tetanus 

2. Traumatic —Contusions, e g., the extensor tendons of the fingers by 
a sharp blow over the knuckles. Wounds dividing muscles and 
tendons. 

Position of Rupture. — (a) In muscle belly; (6) At junction of belly 
and tendon; (c) In tendon; (d) At insertion of tendon, where a piece 
of bone may be broken off 

Muscles Commonly Affected. —Stemomastoid by traction during 
labour. Supraspinatus by slight violence, results in a painful shoulder 
and inability to raise the arm, may have nodule (calcification) in the 
tendon; treat by open operation, suture, abduction splint. Biceps 
cubiti (long head), frequently associated with osteo-arthritis of the 
shoulder-joint. Long extensor of the thumb may rupture in the after- 
treatment of a Colles's fracture. Flexor tendons of the fingers and 
thumb by stab and incised wounds Extensor tendons of the fingers 
by contusions Muscles of the back and rectus abdominis by violent 
strains, tetanus, and parturition. Tendon of the adductor longus in 
riding. The quadriceps tendon or the ligamentum patellae by contrac¬ 
tion. The inner head of the gastrocnemius, the tendo Achiuis, or the 
plantaris in athletic exercises (tennis leg). 

Signs.— Sudden sharp pain. Snapping sound. Loss of function. 
Swelling and ecchymosis, with a palpable gap if the muscle belly is 
affected. 
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Rbsults. —Recovisi^ if treatment is good and the muscle belly aSecfod^ 
Permanent disability if the tendons are divided and retract. Sii&iess 
from Adhesions of the tendons to the sheath. Weakness from tiiie 
stretching of a fibrous scar. 

Trbatmsnt.—I n slight cases, immobilization in a position of extreme 
relaxation of the affected muscle. 

In most cases, union by suturing. If the gap is very long: {a) Turning 
back from each end a tendon flap; (6) Grafting the distal tendon 
into a neighbouring tendon vrith similar function; (c) Filling the 
gap by strand of catgut or a piece of tendon taken from elsewhere. 

Inflammation and Degeneratloa of Kusdeo.— 

z. SIMPLE MYOSITIS, resulting from a wound or contusion. 

2. RHEUMATIC MYOSITIS, causing pain and stiffness, e.g., stiff neck 

. and lumbago. 

3. ACUTE SUPPURATIVE MYOSITIS arises by infection in pyaemia. 
Results in considerable cicatricial deformity. 

4. CHRONIC TUBERCULOUS MYOSITIS, secondary to bone disease, 
e.g., psoas abscess 

5. SYPHILITIC MYOSITIS from the formation of gummata, or fibroid 
thickening Most often seen in the sternomastoid. 

6. PARASITIC MYOSITIS—TRICHINIASIS.— 

The adult Tnchtna worm lives in the alimentary canal of pigs, rats, and 
other usually carnivorous animals It measures 1*5 mm. (male; to 
3 mm. (female) long. Pigs become infected by eating dead rats, by 
being f^ on offal, and from one another. The embryo worms work 
their way from the alimentary canal through the peritoneum to the 
muscles. The diaphragm, nb, and trunk muscles are most affected. 
When it reaches the muscle, the embryo becomes encysted between 
the fibres in an oval cyst 0-4 mm long. In this condition its vitality 
is very resistant to heat, cold, or pickling 
Clinically, the disease occurs in epidemics in Germany and America. 
Three stages are recognized; (a) A stage of enteritis with severe colic 
and diarrhoea, lasting about 10 days. (6) A febrile stage, temperature 
rising to 102-106® F., with severe muscular pains and swellings and 
some oedema; {c) A stage of subsidence, which occurs 6 weeks aftet 
infection. It is liable to be mistaken for enteric fever. 

7. MYOSITIS OSSIFICANS.— 

a. Traumatic. —A muscle, after injury, in the process of repair becomes 
ossified. It then forms a hard, sharply-defined mass. This is seen 
most often in the adductor longus, and is known as ‘rider's bone’. A 
more diffuse type of myositis ossificans is seen in the brachialis anticus 
above the elbow and in the deep parts of the quadriceps above the 
knee in injuries of these parts. The ossification creeps into the muscle 
from torn periosteum. The condition is caused or aggravated by ill- 
advised forced movements, especially in children, performed to prevent 
stiffness of an injured joint. 

Treatment. —In the early stage the limb should be kept at rest. When 
mobility has to be restor^, this should be done by slow and gradual 
extension or flexion without force. 

In rare cases, and at a late stage when the disease is quiescent, 
improvement may be effected by dissecting out the plaques of 
bone from the deep muscle fibres. 
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Myositis Ossificans, coniinmd. 

h. Idiopathic. —^This afiects many muscles, chiefly those of the back 
and trunk. It usually attacks young men, and is of slow and steady 
course, resulting in extensive ankylosis. 

8. MYOSITIS FIBROSA, or the fibrous degeneration of muscles. 

IscHAMic Paralysis is the common name for this, which was first 
described as Volkmann's Coktracturb. 

Causes. —Pressure from within or without—e.g, effusion, displaced frag¬ 
ments, or tight splints—^producing an interierence with the vascular 
supply. There is usually both venous and arterial block. Recently 
it has been shown by Griffiths that there is a local spasm of the affected 
artery at the site of injury, and he advises exploration and resection 
of the affected artery. 

Position —It has generally been observed in the flexors of the forearm, 
and in the great majority of cases has followed fractures in the region 
6 f the elbow-joint. 

Pathology.— There is a degeneration of the muscle fibres followed by a 
replacement fibrosis. Striation is lost. 

Three Stages .— 

First: At the time of vascular occlusion, and lasting for about 
forty-eight hours. Great pain, swelling, discoloration, blebs in 
the skin. Loss of pulse Prompt relief of the causative pressure 
may bring relief. 

Second: Whilst the muscles are undergoing degeneration Lasts 
about six weeks. During this time proper splinting may prevent 
contractures, or pen-arterial sympathectomy may cause relief. 
Third: Permanent degeneration of the flexor muscles with contrac¬ 
ture. 

Symptoms.— 

Flexion of the fingers at the phalangeal joints. These can only be 
extended when the wrist is flexed, showing that the flexor muscles 
are too short [Ftg. 41). 

Pronation of the hand is permanent from contraction of the pronator 
radii teres. 

Some flexion of the elbow is caused by contraction of the flexor muscles 
which arise from the humerus. 

Wasting IS very marked, due to the atrophy of the muscles. 

The bones of the forearm are ^ in to i in. shorter than on the other 
side in cases where the condition has arisen in growing children. 
Anaesthesia may be present, but has an irregular distribution; the 
hand is cold, the skin blue and shiny, but trophic ulceration is 
seldom seen. 

Electrical reactions are generally merely diminished, but rarely the 
reaction of degeneration occurs. In this case, as in those showing 
anaesthesia and trophic lesions, the nerves have probably been 
affected as well as the muscles. 

Diagnosis must be made from;— 

Primary Nerve Lesions, especially musculospiral paralysis. Here there 
is no flexor but an extensor lesion. In ulnar and median nerve 
lesions paralysis is accompanied by anaesthesia, and both follow 
the anatomical distribution of the nerve. Reaction of degeneration 
is present. 




199 


DIS & A S ES OF TENDOI^ SHEi^THS 

Infantile Paralysis .—^There is no local lesion. Reaction of degenera¬ 
tion is well marked, and contraction is much slower in its oiu»t. 
Synooitis and Imury .—In this, matting and contraction of the tendons 
may occur. The fingers cannot be extended when the wrist is flexed. 
Prognosis. —Is bad in proportion to the extent and duration without 
treatment of the affection. If the condition is recognized early, the 
deformity can be prevented or removed by systematic exercises. 
Treatment.— 

In the Early Stages .— 

Some type of splinting which stretches the flexor tendons. 
Resection of the portion of the artery in spasm. 

In the Late Stages .— 

Dividing the origin of the common flexor and pronator tendons 
from the medial condyle of the humerus. 

Cutting and lengthening individual tendons. 

Shortening both radius and ulna. 

' Results in late stages are not good. 

Tnmoura of Musolos.— 

PRIMARY.—Sarcoma, fibroma, rhabdomyoma. (Also gumma.) 

Sarcoma is round- or spindle-celled. At first it forms a round encapsul¬ 
ated mass. But it grows rapidly and becomes diffused beyond the 
capsule. Wide excision or amputation is required. Any solid muscu¬ 
lar swelling which grows steadily in spite of iodides should be regarded 
as sarcomatous. 

SECONDARY —Sarcoma and carcinoma. 

Carcinoma of pectoralis major by secondary extension from carcinoma 
of breast. 


DISEASES OF TENDON SKEAXn 
Tenosynovitifl.— 

1. ACUTE SIMPLE.—From strains and sprains. Commonest in extensor 
muscles of the thumb and peronei of foot. 

Signs: Pam, swelling, and fine crepitus when the tendon is moved. 
Treatment as for a sprain. 

2. ACUTE SEPTIC—Caused by septic wounds or extension from neigh¬ 
bouring inflammatory foci. Condition is described on p. 29. Is apt 
to cause sloughing of the tendon and permanent adhesions unless 
treated early. 

Treatment. —By incisions and passive congestion. 

3. SIMPLE CHRONIC.—Left after the acute attack, or caused by con¬ 
tinuous over-strain. Increase of glairy effusion into the sheath, with 
swelling and weakness. 

Treatment. —By counter-irritation and firm pressure. Rarely by 
puncture or incision. 

4. STENOSING TENOVAGINITIS.—This is probably a sequel of injury 
or chronic inflammation. It causes a painful snapping or catching of 
the digit when the affected tendon contracts. There is a painful swelling 
over the affected region. Common in the region of the wrist m the 
extensor muscles of the thumb. 

Treatment. —Incise the tendon sheath over the affected spot. 
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Teno^Tinovitis, ebnUnued. 

5. CHRONIC TUBERCULOUS.—Common in the wrist and hnkle. 

Two conditions may occur, separately or together:— 

a. Great swelling and hyperplasia of the synovial membrane, in which 
tuberculous granulations develop. 

b. Effusion of glairy fluid and deposit of fibrin in the form of ' melons- 
seed* bodies. 

Signs. —Chronic doughy swelling, with weakness and slight pain. May 
spread to the bones and joints, or suppurate. 

Treatment. —By rest and pressure. If this fails, open and scrape out, 
rubbing in iodoform. 

OwaflloB.— A chronic synovial cyst, generally connected with a tendon 
sheath, or a myxomatous degeneration of the tendon sheath. 

Occurs generally at the back of wrist, connected with thumb or ist finger 
extensor tendons. May occur on front of wrist or in the ankle region. 
Caused by a hernial protrusion of synovial membrane through the tendon 
sheath. 

Consists ok a firm, round, elastic, painless swelling over a tendon, fiUed 
with fluid or colloid. 

Treatment. —(z) Subcutaneous rupture by pressure; (2) Puncture followed 
by pressure; (3) Excision. 

COMPOUND PALMAR GANGLION is a tuberculous synovitis which 
affects the synovial membranes of the flexor tendons of the fingers and 
thumb under the anterior annular ligament It forms a fluctuating 
swelling in the palm and above the wrist, which may extend up the 
thumb and little finger It contains: (i) Tuberculous granulations 
growing from the synovial membranes; (2) Some free fluid; (3) Fibrinous 
melon-seed bodies. 

Treatment. —By rest, and firm pressure by immobilization in plaster-of- 
Paris; if this does not succeed, incision, scraping, and iodoform inunc¬ 
tion. Permanent stiffness from tendon adhesions is likely to follow. 

DISEASES or BUBSEB 

Barsltis.— 

1. ACUTE SIMPLE BURSITIS.—From injury or irritation. 

Treatment —Rest, fomentations, and aspiration if necessary. 

2. ACUTE SEPTIC BURSITIS.—From septic wounds, dr infection of a 
simple bursitis. 

Treatment. —By incision and drainage. 

3. CHRONIC SEROUS BURSITIS.—^The bursa is enlarged and distended 
by dironic effusion. Very common in the prepatellar bursa, forming the 
'housemaid’s knee'; over the acromion, ‘the deal-runner’s shoulder'; 
over the ischial tu^rosity, the ‘weaver’s’ bottom’. It is caused by 
constant irritation and pressure. In the course of time the iiraUs become 
thick and plastic or fibrous bursitis arises. 

Treatment. — (i) Pressure and counter-irritation—this is likely to 
succeed only temporsuily and in thin-walled recent cases; (2) Pressure 
after a^iration—^recurrence is the rule; (3) Aspiration and injection 
of iodine-^uncertain and painful; (4) J^irion—tiie only satislaotory 
treatment in really chronic cases. 
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4 CHRONIC PLASTIC BURSlTlS—Inside, the sac becomes, thickened 
by fibrous tissue and modular masses, some of which may form free 
b^es 

5 FIBROID BURSITIS —^The sac becomes converted into a solid fibrous 
mass with small central cavity 

Treatment for this and No 4 is only excision 

6 TUBERCULOUS BURSITIS —Similar to synovial tuberculous changes 
elsewhere Usually leads to chronic suppuration 

Treatment —Excision or scraping 

7 SYPHILITIC BURSITIS —Very rarely in the form of a symmetncal 
serous afiection in the secondary stage Common as a gtimmatous 
disease in the late stage, when it is apt to burst and cause the character¬ 
istic gyrate ulcers over the joint 

Treatment —Treat by iodides, etc 

8 GOUTY BURSITIS —^Very common over the big toe, frequent over the 
olecranon Urate of soda forms a hard tophus which may lead to infiam- 
mation and discharge 

Treatment —Constitutional treatment only 

9 MALIGNANT BURSITIS —Rarely a bursa becomes the seat of a 
sarcomatous growth This is manifested by the nodular character and 
rapid growth of the tumour 

Treatment —Free excision or amputation will be required 
Bpeeial Bunss liable to disease — • 

Supra- ACROMIAL —The 'deal-runner s shoulder' 

Subdeltoid, liable to be confused with shoulder-joint effusion {see Chap 
XXIII) 

Subscapular, may communicate with the joint and be affected in tubercu¬ 
lous disease of the articulation 
SuPRA-OLECRANON —'Miner’s elbow' 

SupRA-iscHiAL —' Weaver’s bottom ’ 

Gluteal BuRSiS — (i) Between the osseous and fascial parts of the inser¬ 
tion of the gluteus maximus, (2) Between the great gluteal tendon and 
the great trochanter Causes abduction of the hip 
SuB-PSOAS, generally bilateral, between the psoas tendon and the brim of 
the pelvis May communicate with the joint Causes fiexion of hip, 
with pain on extension, other movements being free 
Patellar BuRSiC {F%g 42) —These are four in number, though only one 
IS commonly diseased — 

1 Infrapatellar The bursa most commonly affected with all varieties 
of disease, con^ituting ' housemaid's knee ’ 

2 Subquadriceps This usually communicates with the knee-joint and 
is affected with it 

3 Suprahgamentous, over the patellar ligament 

4 Subligamentous, under the ligament, and may press into the joint 
itself 

Semimembranosus (Ftg 42) —Between the inner head of origin of the 
gastrocnemius and the insertion of the semimembranosus ^ It is tense 
on extension and lax on flexion It often communicates with the joint, 
and forms the commonest variety of 'Baker's cyst' 

SvBSARTORZAL —Between the insertion of the sartonus and the inner tibial 
tuberosity, associated with the insertions of the semitendinosus and 
gracilis 
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Special BursaB, eoniinued. 

SuB'ACHiLLKS.—Forms swelling on either side of tendo Achillis. 

Adventitious Bursa. —Form over any normal or abnormal bony promin¬ 
ence. The commonest are over the vertebra prominens of the neck, 
between the hyoid bone and thyroid cartilage, the inner femoral condyle 
in genu valgum, the inner or outer sides of the foot in talipes valgus or 
varus, the metatarsophalangeal joint of the great toe in hallux valgus. 
The last is known as a Bunion. 




Fig. 42.—^Dianam of the knee in longitudinal aection, showing the position 
of vanous sraovTal cysts and boiste. A, Buxsa m front of Ugamentum patella; 
B, Bona behind ligamentum patella, C, Prepatellar bursa; D, Synovial pouch 
braeath quadnceps tendon, E, Femur; F, Posterior extenaon of synovial 
cavity, G, Bursa oeneath semimembranosus tendon; H, Downward and back* 
ward extension of synovial cavity—i.e., a Baker's c^t; i, Tibia. 
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Chapter XIX 

DEFORMITIES 

Tortloollls—^Wry Neok {Ftg. 43.)— 

ANATOMY.—Contraction of stemomastoid (constant); of trapezius^ deep 
postenor cervical muscles, cervical fascia (often). Head inclines to 
affected side. Face turns to unaffected side. Atrophy of affected side 
of the face. Primary curve of cervical spine. Secondary curve of 
dorsal spine. Secondary shortening of ligaments and moulding of bones 
and joints. 

VARIETIES.— 

Congenital. —Generally following difficult labour, producing kinking 
of vessels and nerves of stemomastoid. Hsematoma of stemomastoid 
is formed with a late myositis fibrosa. Microscopically identical with 
Volkman’s contracture. 

Acquired.— • 

Traumatic — From partial dislocation of cervical spine. 

Rheumatic — From myositis. 

Spastic. —Clonic spasms of affected muscles; due to reflex or central 
irritation of cortical centres; young adults, generally women, with 
epileptic history 

Reflex .— Generally due to cervical caries. 

Paralytic .— From paralysis (infantile generally) of the opposite musdles. 
Neurotic .— In hysterical women 

DIAGNOSIS from Caries of Spine (tenderness and pain on movement). 
Deep Abscess of the neck. Rheumatic Inflammation. By absence 
of pain, and tense band formed by the stemomastoid. 

TREATMENT — 

Slight Cases. —Massage, retentive apparatus. 

Cases with Well-marked Contracture —^Tenotomy of stemomastoid 
and fascia Open incision across origin of stemomastoid Free 
division of the muscle and any bands of fascia. Retention apparatus 
for a few weeks. Massage and exercises 
Spastic Cases. —First try general treatment. 

Operation : Excision of parts of spinal accessory of affected side, and 
posterior primary divisions of upper three cervical nerves on the 
opposite side. Results are poor, as cortical changes may be present. 

Oervloal Rib .—See p. 147. 

Beollo^.—Late];al curvature of the spine, with rotation of vertebrae. 
CAJJSES.— 

(^NGBNiTAL.—'From presence of a half vertebra. 

Rickets.—E arly or late. 

Infantile Paralysis. —Affecting the back muscles. 
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Scoliosis—Causes, continued. 

Static Causes (to compensate for another deformity).—^Torticollis— 
Empyema—Hip disease or dislocation—^Any shortening of the lower 
limb. 

Adolescence. —^Anaemia and asthenia during rapid growth. Mu^es 
and ligaments stretch. Especially in occupations wil^ much standing, 
lifting, or carrying. 

ANATOMY.— 

Vertical Curves. —Usually main curve with convexity to the right 
occupying the dorsal region. Secondary curve to the left in lumbar 
region. 

Rotation. —Due to greater displacement of bodies than of the laminae 
of the vertebrae. 

Bodies will be directed to the convexity, spines to the concavity of tibe 
curve. 

The ribs will project on the right side posteriorly, and be flattened on the 
opposite 

The ribs and the breast will project on the left side anteriorly. 

The stemuL. remains in the mid-line, but is twisted to the right. 

Right shoulder projects behind and is raised ('shoulder grows out’). 

Left hip appears more prominent. 

SECONDARY CHANGES.—Vertebrae and discs become shorter, and the 
ligaments and muscles are shortened, on the side of the concavity. Joints 
become ankylosed. 

STAGES OF THE DEFORMITY.— 

1. The deformity can be rectified by the patient’s own muscular effort. 

2 . Can be rectified when the spine is flexed, or by manipulation, e.g., 
suspension. 

3 . Deformity becomes fixed by the shortening of muscles and ligaments 
and by ankylosis. 

DIAGNOSIS.—Primary deformities or diseases of shoulder, breast, or hip 
must be distinguished from similar deformities secondary to scoliosis. 

PROGNOSIS depends on the stage the deformity has reached. 

When it can be reduced by manipulation the prognosis is good. 

When it cannot be altered it cannot be cured, but may be arrested. 

TREATMENT.—Remove the cause in static cases. Treat general condi¬ 
tions, e.g., rickets or anaemia. 

In Adolescent Cases.— 

Rest on an inclined plane. 

Massage and cold douches. 

Voluntary ' redressement ’: correcting deformity in front of a mirror. 
Exercises: Flexion and extension of the back when standing. Hori¬ 
zontal bar exercises. Flexion and extension of the back when 
lying face down at'the end of a table. 

Carefully applied spinal support. This is not an absolutely rigid 
jacket, but a steel support which allows some spinal movement, 
and by the pressure of pads and springs tends to correct the deformity. 
Abbott's treatment. —^The patient is slung in a kind of canvas hammock 
which allows the spine to lie in a flexed position. Bands are passed 
round the trunk in such a manner ^at traction on these reduces the 
deformity, both lateral and rotatory. In this partly corrected position 
a plaster jacket is applied. Windows are cut in the jacket, and through 
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these pads are inserted from time to time, so as further to ptpss upon 
the convexity of the curves. After a few months the jacket is renewed 
and a further degree of correction obtained. 

l^lieele.—^Abnormal backward curve of the spine. Usually limited to 
the dorsal region, unless it follows organic spinal disease. 

CAUSES.—There are three groups of cases:— 

1. Defective Growth or Habit. —Rickets in children—Adolescence— 
Occupations which necessitate stooping—Senile atrophy of muscles of 
the back. 

2. General Disease of the Spine and its Muscles, Etc. —Osteo> 
arthritis—Osteitis deformans—Osteomalacia—Acromegaly—Pulmonary 
osteo-arthropathy. 

3. Local Spinal Disease. —Fractures—Pott’s disease—New growths. 
TREATMENT (in the first group only).— 

Remove the cause, if possible (e g., myopia and any stooping habit). 

Massage, electricity, and exercises for the back. 

Recumbency on a hard, flat mattress or board. 

Chance's splint: this consists of two steel bars fixed to a pelvic girdle 
and lying by the side of the vertebral column. To these are fixed 
adjustable padded plates which exert constant pressure on the pro¬ 
tuberant parts of the spine and ribs, without preventing mobility. 

Lordosis. —An abnormal forward curve of the spine, usually in the lumbar 
region. • 

It IS always secondary to: (i) Diseases of the hip or of the psoas muscle. 

(2) A primary kyphotic curve above, (3) Any abnormal growth which 

places the centre of gravity forwards, e g., pregnancy. 

Spondylolisthesis. —Forward and downward dislocation of the fifth lumbar 
vertebra on the body of the sacrum {Fig. 44). It is commoner in men than 
women. Always associated with defective development of the arches and 



Fig. 43.—^Torticollis. Left stemo- 
mastold Is contracted. Head bent to 
the left, eUn turned to the right. Note 
the asymmetry of the face. 
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SpoiMlylolisthMis, eonitnued. 

articular processes of the fifth lumbar vertebra, which allows the latter to 

slip over the top of the sacrum. Causes characteristic deformity of de^ 

depression of the lower lumbar spine and protuberant buttocks. Severe 

pain of the 'low backache' type. 

TREATMENT.—Preliminary traction on both legs, to try and reduce 
deformity. Followed by bone-grafting. Posterior operation is difficult 
and inefficient because the posterior part of the fifth lumbar vertebra is 
defective. Anterior operation consists in driving an autogenous graft 
from the tibia from the fifth lumbar into the first sacral vertebra. 
Watson Jones suggests double hip spica applied while tiie patient is 
suspended with both hips in fiexion. 

Deformltioa of the Upper Extremity.— 

SPRENGEL’S SHOULDER.—Congenital deformity. The vertebral bor¬ 
der of the scapula is raised; there is often a bar of bone or cartilage 
connecting the scapula to the spine. 

Treatment.— By removal of the latter. 

CLUB-HAND —Usually associated with congenital absence of the radius. 

MADELUNG’S DEFORMITY OF THE WRIST.—Lower end of ulna 
projects upon dorsum of wrist. Styloid of radius is higher than that of 
ulna The hand is adducted, and in most cases displaced forwards 
(rarely backwards). It occurs at the ages of 8-i8, and is much com¬ 
moner in girls than boys. It is probably due to a partial arrest of 
development in the radial epiphysis Treatment consists in a cuneiform 
osteotomy of the radius performed when growth has ceased, associated 
with shortening the ulna. 

SYNOSTOSIS OF RADIUS AND ULNA.—Usually the upper part of 
radius is deficient and fused with the ulna. 

Treatment. —Cut away the upper part of radius, and cover stump with 
fascia. Prognosis unsatisfactory 

POLYDACTYLISM.—Supernumerary fingers or toes: usually only aSects 
the phalanges. 

ECTRODACTYLISM —Absence of one or more digits. 

MACRODACTYLISM.—Overgrowth of one or more digits. 

SYNDACTYLISM..—Fusion of adjacent digits, either complete or only 
at their bases-^the so-called webbed fingers or toes. The same condition 
may be acquired after burns. 

Treatment.— By a plastic operation. 

CONGENITAL CONTRACTION OF THE FINGERS.—UsuaUy of the 
little finger only. The last two phalanges are flexed, the first hyper- 
extended. The central digital prolongation of palmar fascia is con¬ 
tracted. 

Treatment. —By the division of this band. 

SPRING- OR SNAP-FINGER.—Development of a sesamoid bone in the 
flexor tendon, which catches under the tendon sheath opposite the 
metacarpo-phalangeal joint. 

MALLET- OR HAMMER-FINGER.—Flexion of the terming phalanx. 
Acquired deformity from rupture of the extensor aponeurosis. 
Treatment —By a palmar splint or suture of tiie tendon. 


COXA VAEA 1«T 

DUPUYTREN'S CONTRACTION.—An acquixnd flexion of the^fingen. 
Usually in Gouty men; often Symmxtiucai., often Hbrxdxtary. 
Constant Prbssurk on the palm by an instrument may cause it. 

Affects the ring or little finger first, ^e former more often than ^e latter; 
the others later. 

The flexion is of the first and second phalanges, the third is extended. 
An indurated nodule forms in the palmar fascia. 

Consists of a contraction of the palmar fascia and its lateral ptSlonga,tiona 
into the digits. Associated with thickening and contraction of the 
skin and contraction of the ligaments of the interohalangeal joints. 
Diagnosis from congenital contraction (above) and contraction of the 
flexor tendons, which are relaxed on flexing the wrist. 

Treatment.— 

1. Multiple subcutaneous division of the fascial bands, followed by 
patient splinting, though in early cases splinting may arrest the 
deformity. 

2. Careful excision of the affected palmar fascia. Probably a skin 
defect will be left, and this must be treated by grafting. 

N.B.—In all old-standing cases, complete cure is almost impossible, 
whilst relapse after partial cure is the rule. 

Congenital Diolooation of Hip.— See Chap. XXII. 

Coxa Vara. —^Deformity of the hip-joint due to a lessening of the angle 
between the neck and shaft of the femur (Ftg. 45). • 

The angle is normally about 125°; at birth it is much more open (160^), 
and continues to dimmish until growth is complete at 18-20. In late 
life atrophy of the neck may lead to further closing of the angle. 

CAUSES AND VARIETIES.— 

Rickets. —In young children. Bilateral. Very rare. 

Adolescence —^The common form. The normal closure of the angle 
of the neck of the femur is carried too far. 

Carrying heavy weights, and late rickets may also be concerned in 
this form. 

Epiphysial Coxa Vara. —^Males 14-16 years, partial or complete down¬ 
ward displacement of epiphysis of head of femur. Cause is obscure. 
Found in heavy, over-weight, and under-sexed child, and thought to 
be part of a pituitary dyscrasia Rickets and staphylococcal infection 
have been suggested as possible causes.. Trauma may be a factor, 
but the contralateral epiphysis has been known to become displaced 
in a patient under treatment for the opposite side. 

Senile Form.—A trophy of the neck makes the bone yield. 

Usually associated with osteo-arthritis. 

ANATOMY.—^The angle between the neck and shaft is reduced to a right 
or even an acute angle. The neck of the bone is shorter than normal. 
The margins of the head are overgrown. The back of the femoral neck 
is more absorbed than the front, so that the shaft is everted. 

SYMPTOMS.—Aching and tiredness, with marked limp. Shortening of 
the leg, the trochanter rising above its normal position and becoming 
very prominent. Eversion of the leg at the hip-joint. Adduction very 
marked, especially on flexing the thigh. Scissor-leg deformity if both 
sides are affected. Abduction and internal rotation very limited. Other 
movements of the hip are fme and painless. There is a marked absence 
of tenderness on pressure. 
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Coaca Vara, continued. 

DIAGNOSIS.—From: Tuberculous disease of hip (q.v.)—Congenital 
dislocation (q.v.)—^Mal-united fracture. 

TREATMENT.— 

Rxst in Early Stages when deformity is still in progress, with traction 
in the line of the deformity until this is reduced, and later a walking 
calliper is worn for 6 months. 

Subtrochanteric Osteotomy, after growth has ceased. The limb 
should be put up in an abducted position. Later a tilting of the pelvis 
will make up for much of the shortening. 

Coxa Valga. —A rare condition. The opposite to vara, i.e., the femoral 

angle is more widely opened, and varies from 130^ upwards to 180°. 

CAUSES.— 

Congenital —Frequently found in congenital hip disease. It may be 
the cause or result of the dislocation 
Acquired. —Any hanging limb (e.g., paralysis) or stump will acquire a 
straight-neck^ femur. Infantile paralysis, scoliosis, or other static 
causes. Mul-union after fractures. 

May be unilateral or bilateral. In the latter case it is probably a slight 
degree of congenital dislocation. 

SYMPTOMS AND SIGNS.— 

Limping towards the affected side: the gait is rolling in bilateral cases. 
Lengthening of the limb by 2-3 cm 

Abduction and external rotation of the leg, whilst adduction is limited. 
Region of the trochanter is flat, and the trochanter is below N^laton’s 
line. Radiograph shows the straight neck. 

TREATMENT.—By raising the shoe on the opposite side. Subtrochanteric 
osteotomy if the deformity is serious. 

Ctona Valgum—^Knock-knee.— 

CAUSES.— 

Rickets, the common cause in young children. 

Static Causes, i.e., long standing in a rapidly-growing patient whose 
ligaments are soft and relaxed. 

Traumatic Conditions which interfere with the position or growth of 
the condyles or tibial tuberosities. 

ANATOMY.—One or more of three bony changes have occurred:— 

1. The lower end of the femur is bent outwards. 

2. The upper end of the tibia is bent inwards. 

These two conditions are most common in rickets. 

3. The internal condyle of the femur and internal tuberosity of the 
tibia are developed disproportionately to the external parts. The 
common condition in adolescents. 

The internal lateral ligament is relaxed, and in many cases the internal 
tibial tuberosity can be separated from the femur by forcible abduc¬ 
tion. 

The external lateral ligament, iliotibial band, and biceps tendon are 
proportionately shortened. 

The patella is displaced towards the outer side of the knee. 

PATHOLOGY.—In standing, especially with the feet apart, the line of the 
tibia lies outside that of &e femur, the internal latnal ligament of the 
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knee is relaxed, the external half of the joint is pressed tpgetha:, the 
internal half is pulled apart. Hence the internal ligament strobes and 
the internal parts of the joint grow faster than the external. 

SIGNS.— 

When the knees are extended and touching each other the i^t are 
widely separated. 

With ve^ slight flexion of the knees the ankles come together in the 
majority of cases. This is due to the fact that flexion is al^3rs 
accompanied by some internal rotation which swings the feet round 
towards one another. 

The toes point outwards when standing. This is due to an exaggerated 
external rotation. 

When walking the knees are kept slightly flexed, so as to minimize the 
deformity, which, as above explained, tends to disappear on flexion. 
A bursa often forms over the inner sides of the knees When they knock 
together. 

It is usually bilateral. Rarely it may be unilateral, or one knee may be 
in genu valgum and the other genu varum. 

COMPLICATIONS —Scoliosis or flat-foot often coexists with genu valgum. 

The pelvis is tilted in unilateral cases. 

TREATMENT.— 

X. Rest with Splints. —In all rickety cases—In all patients below the 
age of puberty—In unhealthy patients when the condition is progressing. 
Young children should be kept off the ground, either in b€»d*or by 
application of splints extending beyond the feet. 

Long outside splints should be re-applied daily, with massage night 
and morning. 

Starch bandages should be used only to flx the splints for one or two 
weeks at a time at first, to get the child used to them, or in cases 
where no one can be trusted to re-apply them. 

Iron splints fixed into the boots, with straps to fasten above and below 
the knee, for adolescent cases. 

2. Special Boots. —In all ambulant cases, or those in preoperative 
stages, the boots should be well raised on the inner sides so as to invert 
the feet and take the strain off the internal lateral ligaments of the 
knees. 

3. Operation. —For all cases in which growth has ceased and in which 
the deformity is permanent. 

a. Osteotomy of the Shaft of the Femur (Macewen’s operation).— 

The bone is partly cut and partly tWoken just above the condyles. 
The limb is put up in a rectified position. This is the easiest and 
best operation in most cases 

b. Cuneiform Osteotomy of the Tibia. —A wedge-shaped piece is cutout 
from the shaft of the tibia on its inner side below the tubercle. 
This is probably the most accurate method, but it requires some 
precision. 

Qean ▼arnna—^Bow Lege.—Is similar, but opposite to the above. All the 
changes on the inner side of the joint above described are here external, 
and vice versa. It is much rarer than genu valgum. It seldom requires 
treatment, as it causes less inconvenience. 

TREATMENT when required is on the same lines as the above, femoral 
osteotomy being the operation of choice. 
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^ TALXPEB (OZ.UB FOOT) 

Omms.— ' 

CONGENITAL.—Often hereditary. Malpontion in utero. Reveraion 
to a simian t3^e. 

ACQUIRED.— 

Nerve Disease. —Anterior poliomyelitis. Cerebral and spinal sclerosis 
producing spastic paralysis. Lesions of peripheral nerves. 

Muscular Disease. —Suppuration and contraction in muscles and 
* fasciae. 

Bone Injuries. —Fracture and dislocations with bad union about the 
ankle. 

Compensatory to other deformity. 

Static Causes.— Prolonged standing—Decubitus. 

Viudetioa.— 

TALIPES teQUINUS —Hyperextension of ankle. Walks on the toes 

{Fig. 46). 

TALIPES CALCANEUS.—Flexion of the ankle. Walks on the heel(F»g. 48). 
TALIPES VARUS.—Adduction of the foot at midtarsal joint. Inner 
margin of the sole raised Walks on outer side of foot. 

TALIPES VALGUS.—Abduction of the foot at midtarsal joint. Outer 
margin of the sole raised Walks on inner side of the foot {F%g. 49). 
TALIPES EQUINO-VARUS {Fig. 47), CALCANEO-VALGUS—The 
commonest combinations of the above 
TALIPES EQUINO-VALGUS, CALCANEO-VARUS.—Rare. 

General Features of Congenital Talipes.—Exists from birth. May be 
associated with other anomalies as hare-lip, spina bifida. Often bilateral. 
Is associated with pnmary malformation of bones and ligaments and con¬ 
traction of muscles. Except in early infancy the deformity cannot be 
corrected by simple manipulation No wasting or spasm of muscles. No 
trophic changes or defects in the circulation. Electrical reactions of the 
muscles are unaltered Growth of the limb is not impaired. Furrows are 
formed in the flexures of the foot. 

TREATMENT.— 

In Infancy. —Daily manipulation, massage, and bandaging. 

After the Child has Begun to Walk. —The foot is wrenched into over¬ 
corrected position and put up in plaster for some weeks. A metal 
brace is worn for a time until the child can be taught to walk correctly. 
In Childhood. —When deformity cannot be improved by manipulation; 
Division of all tendons and ligaments on the inner aspect of the mid¬ 
tarsal joint. Of these the tibialis posticus and the calcaneo-scaphoid 
ligament are the most important. Forcible correction of the deformity, 
followed by pleister. Fixing m corrected position by plaster. Massage 
and passive movements. Osteotomy. 

In Adult Cases —Osteotomy. Removal of a wedge of bone from the 
outer margin of the foot. 

OeaeMiI Features of Puralytlo ToUms.—B egins in second or third year 
with infantile paraljrsis. Seldom bilateral. Limb is cold, blue, and 
clammy. Muscles are much wasted and paraljrsed. Electrical reaction 
absent in paralysed muscles. General growUi of bones diminished. 
The limb is flabby, and can easily be restored to the correct position until 
late contractions have developed. Furrows do not form in the flexures. 
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TREATMENT.— 

In Early Stages.— Serum is of doubtful value. Lumbar puncture if 
•meningeal signs are present. Limbs put in light splints to maintain 
the correct position. Complete rest until all pain mw gone^usually 
about six weeks; then massage and electrical treatment. Re-educa¬ 
tion in movements. Splints to correct attitude—i.e., paralysed 
muscles must be relaxed. 



Ftg. 45 —Coxa vara. The angle between —^TaUpea 

the neck and shaft of the femur is reduced equinus. 

to a tight angle. 



Fig. 49.~Tallpes valgus. Ftg. sa—Pes cavus. 
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Paralytic Talipes—^Treatment, continued. 

In Casbs Where no Further Muscular Recovery is Possible.— 
Where Deformity has not been Prevented :— 

Tenotomy of muscles opposed to the paralysed groups. 

Grafting parts of unparalysed tendons Into those which are paral3f8ed. 
For Flail Foot. —If anterior muscles are paralysed, and there is foot- 
drop. a bone block is fitted to the back of the ankle with the foot 
raised. If the posterior muscles are paralysed, and heel depressed, 
an anterior bone block is used. If the whole of the front of the 
foot is flail, then the midtarsal bones and joints are excised and 
fixed. 

A special boot with irons and springs is useful in cases where opera¬ 
tion has not been successful. 

General Featnres of Spastlo Talipes. —^The symptoms of spinal sclerosis 
or cerebral disease are present The deformity can be reduced by mani¬ 
pulation, except in very old cases. Exaggerated knee-jerks and ankle 
clonus. Muscles do not atrophy till late. 

TREATMENT —Re-education of muscles. Some retentive apparatus. 
Mas^ge and electrical treatment strictly contra-indicated. Stoffel’s 
partial neurectomy of the affected nerve trunks is of value. 

Talipes BquIauB.— 

CAUSES —Nearly always acquired. Infantile paralysis of anterior tibial 
muscles Partial paralysis of all leg muscles, the calf muscles overcoming 
the anterior. Spastic contraction of the calf muscles. Compensatory 
to any shortening of the leg From pressure of the bedclothes. 

SIGNS —Three degrees of extension of the ankle:— 

I Foot cannot be flexed beyond a right angle. Thus the toes catch the 
ground in walking. 

2. The heel cannot be brought to the ground. Patient walks on the balls 
of the toes (Ftg. 46). 

3. Foot is in a line with leg or a little behind it. Toes are doubled under 
the foot, and patient walks on their dorsal surfaces. 

Pes cavus is often present from a flexion of the sole at the mid-tarsal 
joint, especially in paralytic cases. 

TREATMENT.—^Tenotomy of the tendo Achillis. Plaster-of-Paris in 
over-corrected position. 

In Paralytic Cases. —Grafting half tendo Achillis into the tibialis 
anticus, and the peroneus longus into extensor tendon. A boot with 
toe-raising spnng, or a bone block behind the ankle. 

Compensatory Talipes Equinus should not be treated unless the 
primary condition is cured. 

TallpM Bquino-vaniB.— 

CAUSES.— 

Congenital. —Represents a reversion to a simian type. In in&nts the 
head and neck of the astragalus form an angle of 33'’ inwards with the 
body. If this persists or is exaggerated, adduction of the foot vrith 
varus results. 
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Acouirbd. —^Paralysis of extensor and peroneal muscles.« Tibial^ 
anticus may escape or not. Over-action of calf muscles and tibialis 
posticus, and sometimes of tibialis anticus. Injury of the external 
popliteal nerve {see p. 152). 

SIGNS.—Heel cannot be brought down to the ground. Foot is adducted 
at the mid-tarsal joint. Patient walks on the outer mar^ of the sole 
{Fig, 47). A transverse furrow crosses the sole at the nud-tarsal joint, 
and a longitudinal furrow runs along the sole in congenital cases. A 
callosity or bursa is formed over the cuboid. A secondary contraction 
occurs of plantar fascia. 

ANATOMY.— 

Astragalus is misshaped. The head is set at an angle of 50** with the 
body. It is displaced forwards and inwards from the ankle-joint. 
Scaphoid is on the inner side of the astragalus and almost touches the 
internal malleolus. 

Thb Ligaments on the sole and inner side of ankle are contracted, viz.: 
Internal lateral ligament, inferior calcaneo-scaphoid ligament, plantar 
fascia. 

The Following Muscles are Contracted: Tibialis posticus, tibialis 
anticus, flexor longus hallucis, flexor longus digitorum, abductor 
hallucis, tendo Achillis. 

TREATMENT.— 

In Sught or Early Cases —Massage, manipulation, and 1 >andages. 
Malleable splints. 

In Cases where Contraction of the Muscles and Ligaments has 
Occurred.— 

1. Tenotomy of tibialis posticus and anticus Division of internal 
lateral ligament in its anterior part. Division of the plantar fascia 
and spring ligament. These divisions of tendons and ligaments may 
be done in stages, getting as much correction and fixation in plaster 
after each as possible. Or they may be done all at once by an open 
operation. 

Subsequent tenotomy of tendo Achillis. 

2. Removal of the whole or anterior part of the astragalus, with 
shortening of the peroneal tendons and displacing the foot back¬ 
wards. A special boot is required to accommodate the long heel. 
Although this sounds formidable, it is probably the best treatment 
in all bad cases in patients over ^o years. 

In Cases of Old Standing, where Ankylosis and Bony Change are 
Marked, or where other measures have failed.—Excision of astragalus, 
or wedge-shai>ed tarsectomy from the outer side of foot. Dunn's 
triple arthrodesis in old neglected cases. 

In Paralytic Cases. —After correcting the deformity by tenotonues, 
graft half the tendo Achillis into the peroneus longus, and the tibialis 
anticus into the peroneus brevis. 

TuIIme OalouKuus. —May be either congenital or paral)^c. Sometimes 
follows a too free tenotomy of the tendo Achillis. The patient walks on his 
heel {Fig. 48), the gait is heavy and stamping. The extensor tendons are 
contracted. The tendo Achillis is stretched or the posterior muscles are 
paralysed. 
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Talipes Calcaneus, continued. 

TREATMENT.-— 

In Congbnital Casbs. —Tenotomy of the extensor tendons. 

In Paralytic Cases. —Grafting peroneus longus tendon into tendo 
Achillis. Boot with a toe-depressing spring. 

In Traumatic Cases. —Shortening of rae tendo Achillis, or transplantiDg 
the tuberosity of the os calcis lower down. 

Talipes Valgus. —Rare except in conjunction with flat-foot, be 

congemtal or paralytic. There is abduction of the foot at the mid-tarsal 
joint and an eversion of the sole of the foot {Fig. 49). The perpnei muscles 
are contracted in congenital cases. The tibial and some of the extensors 
are paralysed in paralytic cases. 

TREATMENT.—Division of the peronei tendons in congemtal cases. 
Grafting of part of the tendo Achillis into the tibialis posticus in paralytic. 

Vlat-foot — ^Pea Planus .—In a simple form consists in a mere loss or flatten¬ 
ing of the arches of the foot, but it is nearly always combined with some 
degree of valgus, i.e, of abduction and eversion of the front part of the 
foot. 

CAUSES.— 

Congenital —Diminution in the normal angle of neck and body of 
astragalus predisposes to flat-foot. 

Acquired.— 

1. Static. 

2. Traumatic —Fractures of foot Sequel of fracture-dislocations at 
the ankle-joint. 

3. Inflammatory. —Rheumatic, gonococcal. 

4. Paralytic. —Paralysis of tibialis posticus and intrinsic muscles of 
foot. 

5. Spastic .—Spasm of the peroneal muscles. 

VARIETIES.— 

Actively Mobile. —^This is a normal foot, the arch of which can be 
fully formed by the patient's own muscular action, as in standing on 
tip-toe. It is seen in many healthy children, ballet dancers, and 
negroes. Requires no treatment. 

Passively Mobile. —Arch can be restored by manipulation but not by 
the patient's own efiort. Treat by muscle training and wedged shoes. 
Immobile. —^The arch is lost, and there is pain on attempting to correct. 
Usually results from foot-strain. Treat by forcible manipulation 
under an anaesthetic. 

ANATOMY.— 

I. The IxiNGiTUDiNAL Arch of the foot is flattened. The inuscles, 
ligaments, and tendons in the sole are stretched, viz.: ^ the inferior 
calcaneoscaphoid or spring ligament, the calcaneocuboid ligaments 
(plantar ligaments), the tendons of the tibialis posticus and anticus, 
the flexores long! digitorum and hallucis, with the short muscles. 

The giving way of the calcaneoscaphoid ligament allows the astragalus 
to drop, so that it may actually touch tiie ground, 
a. The Transverse Arch is flattened, the foot being broader than 

xunmal. , 1 

3. Abduction of the Foot, chiefly at mid-tarsal joint. The astr^alo- 
scaphoid joint projects prominently on the inner side of the sole. 
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4. Eversion of the Sole of the Foot. —This also takes {dace at tike 
mid-tarsal joint. The inner margin of the sole is depress^, the outer 
raised. The peronei tendons are tense and rigid. 

5. Eventually, in old, neglected, and inflammatory cases, the.bones 
become distorted b3r osteophytic outgrowths, and the joints, e^ecially 
the astragaloscaphoid, obliterated by ankylosis. 

SYldPTOMS.—^Walk is shufiSing or waddling. The toes are turned out¬ 
wards (splay-feet). The heels do not leave the ground before the^ toes. 
The whole sole comes into contact with the floor. All p^wer of jumping 
or dancing or raising the body on the toes is lost or diminished. Aching 
pain on the sole of the foot over the mid-tarsal joint is present, much 
worse on standing or walking. 

DEGREES OF MUSCULAR AND ARTICULAR CHANGE.— 

1. A Mere Loss of Strength and Tone in the Muscles, the ligaments 
being stretched. The patient can rectify the deformity to a great 
extent when he places his toes together and stands on tip-toe. The 
deformity can be easily rectified by passive movements. 

2. Actual Paralysis or Functional Incapacity of the muscles, with 
contraction of the peronei The patient cannot stand on his toes, 
or in any way restore the arch of his foot Passive movements will, 
however, rectify this deformity. 

3. Adhesions and Contractions fix the deformity so that neither 

active nor passive movements have any effect on it. • 

4. Actual Bony Deformity and Ankylosis render the condition 
permanent. 

TREATMENT — 

1. For the First Degree. —^Massage, with tip-toe exercises. Boots 
with stiffening on the inner side of the uppers and thickened inner 
border to the sole. 

2. For the Second Degree. —In addition to the above, Whitman's 
metal spring and a boot with an outside leg iron with a valgus T-strap. 

■ 3. For the Third Degree, especially in inflammatory cases.—.Tenotomy 
of the peronei (where necessary). Wrenching the foot into good posi¬ 
tion under an ansesthetic. Fixing in a corrected position in plaster-of- 
Paris. A boot with a leg-iron must be worn for some time. 

4. For the Fourth Degree. —Some form of tarsectomy. Removal 
of a wedge-shaped piece from the inner border of the sole. Removal 
of parts of the astragalus or scaphoid, or both. 

Fas Oavus, or Glaw-foot. —The longitudinal arch of the foot is exaggerated 
{Fig. 50). There is some degree of hammer-toes. It usually accompanies 
a slight degree of talipes equinus. There is more or less pain and disability 
on viking. May occur in nervous diseases as Friedreich's ataxia; also 
with spina bifida. Also follows poliom3relitis and trauma. Is essentially 
a deformity of the forepart of the foot—this dislocates downwards at the 
mid-tarsal joint. Followed by h3rperextension of the toes at the metatarso¬ 
phalangeal joints and hammer-toes result. 

TREATMENT.—Tenotomy of the tendo Achillis (in equinua cases). 
Fasciotomy of the plantar fascia. Boot should have a low heel and be 
provided with a transverse bar below and behind the heads of the meta¬ 
tarsal bones. 
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Pea Cams, or Claw-foot—Treatment, conttnmd. 

Transplantation of Tsndon of the extensor proprius hallucis. This 
tendon is cut near to its insertion, and is pass^ through a hole in the 
* neck of the ist metatarsal bone, thus raising the dropped metatarsal. 
The tendons of the extensor longus digitorum may be similarly treated 
in the other toes. Also Steidler’s muscle slide operation. 

In severe grades where all the toes are hammer and there is some equino- 
varus. In these cases, in addition to fasciotomy and tenotomy of the 
tendo Achillis, the astragalus should be removed, or a triple arthrodesis 
performed, and. in the most extreme cases, the toes also with the 
heads of the metatarsal bones should be removed. 

Hallux Valgus. —Abduction of the phalanges with adduction of the meta¬ 
tarsal of the great toe. It is often associated with flat-foot, the transverse 
arch being flattened and the first metatarsal turned inwards. Is often 
caused by pointed-toed boots. The metatarso-phalangeal joint becomes 
very prominent, and is usually aflccted with hypertrophic osteo-arthritis. 
A marked bunion, i e , a chronically inflamed bursa, forms over the promin¬ 
ent joint. The toes are crowded together, hammer-toe often coexisting in 
the other toes 51). 

TREATMENT.—A straight inner-edged boot with a toe-post from the sole 
to keep the toe in position, for early cases 

A spring along the inner side of the foot drawing the great toe inwards 
by a band. 

Excision of the joint and the bunion is the best treatment of most cases. 
A flap of fascia is prepared from the inner aspect of the toe and is fixed 
over the neck of the metatarsal bone after excision of its head. 

The external metatarsal condyle may be separated, and then slid back 
and pegged, after cutting the internal lateral ligament. 

Hallux RlglduB or Flexus. —A flexion of the first phalanx on the meta¬ 
tarsal of the great toe The joint is affected by osteo-arthritis. It often 
accompanies flat-foot. 

TREATMENT is first that of the flat-foot, and then if necessary an excision 
of the base of the proximal phalanx (Keller operation). A metatarsal 
bar is helpful in the early stages. 

H a mm er* toe ,—Hyperextension of the first phalanx, with flexion «0f the 
other phalanges. The first interphalangeal joint forms an upward projec¬ 
tion. The point of the toe is on the ground. Corns or bursae are formed 



Fig. 51.—Hallux valgus. 
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under the head of the metatarsal bone and the point of the toe, and over the 
intetphalangeal joint. The second toe is most frequently affected. The 
extensor tendons stand out very prominently. 

CAUSES.—Sometimes congenital. Secondary to talipes equinus and pes 
cavus, or hallux valgus. Paralysis of the interossei and lumbricales. 
Short boots \dth high heels and pointed toes. 

ANATOMY.—Partial dislocation of the second phalanx downwards. 
Marked shortening of the lateral digital bands of plantar fascia and of 
the lateral ligaments of this joint. 

TREATMENT.—Excision of the head of the first phalanx. Hibbs’ 
'spike' operation. 

A plantar splint to which the toe is bound down may be used in slight 
cases or after operation. 

BBotataraalgdAi or Morton’s Disease. —Pain at the heads of the metatarsal 
bones. Probably a variety of flat-foot affecting chiefly the transverse arch. 
Possibly a direct pressure on the digital nerves results It occurs specially 
in gouty or rheumatic subjects. The foot is broader than normal, and 
corns form on the sole beneath the heads of the metatarsal bones. 

TREATMENT.—Rest and massage. Support by some kind of a valgus 
pad [Ptg. 52) or brace. 

In severe cases, a ligature round the necks of the metatarsal bones, 
bracing them together. This ligature is best formed by a strip of 
fascia lata from the patient’s own leg. 
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Chapter XX 

VRACTUBES 


Pndispoaliigf Causes.— 

AGE, SEX, and OCCUPATION.— 

Young children, in whom ossification is incomplete, and who are con¬ 
stantly falling. 

Old people, in whom some atrophy of the bone takes place. 

Labouring classes, athletes, etc , because of the activity of their occupa¬ 
tion. 

Male sex. Except lower end of radius and neck of femur. 

MORBID BONE CONDITIONS.— 

Genera^. —Atrophy: senile, disuse, paralysis—Fragilitas ossium— 
Rickets—Osteomalacia. 

Nerve Diseases. —^Tabes, syringomyelia, general paralysis. 

Local Bone Diseases. —Sarcoma—Carcinoma—Jayeloma—Gumma— 
Caries or necrosis: septic, tuberculous, S3^hilitic—Fibrocjrstic disease. 

Bxeltlsig CansM.— 

DIRECT VIOLENCE.—^Transverse in direction. Little displacement. 
Often compound or comminuted. 

INDIRECT VIOLENCE —Oblique or spiral in direction. Great displace¬ 
ment. 

MUSCULAR ACTION.—Patella and olecranon, common. Other bones, 
rare. 

Bponteueons Fraotnres.—Cases where the exciting cause is trivial and 
fracture determined by a pre-existing morbid bone condition. These are: 

1. FRAGILITAS OSSIUM.—The commonest cause in children. An 
imperfection in the ossification, the only symptom of which is the liability 
to fractures. It manifests itself in children, who lose the tendency in 
adult life. It may occur in new-born children, where the fractures are 
usually multiple. Union is rapid and normal. 

2. NERVE CONDITIONS.—^Tabes, s3n:ingoi]^elia, general paralysis. 
Tabes is the commonest cause in adults. There is no demonstrable 
change in the bone; possibly the ataxia may be concerned in it. The 
fracture is remarkably painless. It unites rapidly if properly immobilized, 
but there is an exuberant callus formation. 

3. ATROPHY.—The common cause in old people. May be senile or due 
to disuse or paralysis. The hard bone is replaced by fat-containing 
cancellous tissue. 

4. OSTEOMALACIA.—tjsually attacks women, and is then associated 
with pregnancy. The tendency to fractures is associated with a soften¬ 
ing and Ending of the bones. 

5. SCURVY AND RICKETS.—^Usually occurs at the epiphysial junction 
in scurvy, and in the shafts of the long bones in rickets. 
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6. INFLAMMATORY BONE DISEASES, whether they produce caries 

or necrosis. Tubercle (commonly), septic and syphilitic disease (both 

rarely). 

7. TUMOURS OF BONE.— 

a. Sarcoma, usually primary, may be medullary or periosteal. The 
fracture will not unite. 

h. Carcinoma—always secondary. The fracture usually unites if it is 
immobilized. 

c. Myeloxna—often associated with Bence-Jones' protein in the urine. 

d. Gumma. 

t. Fibrocyriic disease. 

/. Cysts, simple or hydatid. 

Varieties of Fracture.— 

CLOSED (simple).—^No communication with a surface wound. 

OPEN (compound).—Fracture communicates with a surface wound. 

INCOMPLETE FRACTURE.—Bone not broken through. 

Grbenstick. —Occurs in children, especially with rickets. Concavity 
of long bone is bent. Convexity is splintered. 

Fissures of long bones, especially near joints. 

Crushing of outer table of bones: Occurs in skull—Small cancellous 
bones. 

COMPLETE FRACTURES may be-— 

Transverse, especially when caused by direct violence. 

Oblique, especially when caused by indirect violence. 

Spiral, especially when caused by rotation. 

Comminuted, when bone is broken into more than two pieces. 

Impacted, when one fragment is driven into another. 

Complicated, when combined with an injury of another important 
structure, e.g., artery or joint 

SEPARATION OF EPIPHYSES.—Common m patients under twenty. 

May occur up to twenty-five. 

Causes. —Joint injuries which produce dislocation in older patients. 
Syphilis in infants. Tubercle. Infective osteomyelitis 

Anatomy. —Fracture runs through diaphysial side of the ossifying cartil¬ 
age. Fractured surface of the epiphysis is concave. The older the 
patient, the more likely is it to involve the shaft as well as the epiphysial 
line. Periosteum closely attached to epiphysis is stripped ofi shaft. 
Shaft may be thrust through the periosteri sleeve. 

Results. —(i) Recovery as in fracture, if apposition is good; (z) 
Retarded length of a long bone—deformity of wrist or ankle resulting 
from this; (3) Suppuration, with death of epiphysis; or (4) Arthritis 
from extension to joint. 

Epiphyses Affected, in order of frequency:— , 

Upper and lower ends of humerus, loVer end of radius, lower end of 
femur, about equal. 

Upper end of femur,* upper end of tibia^ tibial tubercle alone, great 
t^hanter, rare. 

BIfaa of Frooturo.— 

1. WOUND, CONTUSION. OR BRUISING. 

3. UNNATURAL MOBILITY in the shaft of long bone. 



180 


FBACTURES 


S^dis of Fracture, covUtnued. 

3. CREPITUS on movement. 

May bb Simulated by: Osteo-arthritia—^Tenosynovitis—Surgical 

emphysema. 

May bb Absent in: Fracture with impaction—Separated epiphysis^ 
Wide separation of fragments—Interposition of soft parts—Partial 
fracture (greenstick). 

4. DEFORMITY or displacement. 

Caused By: (a) Violence; (6) Weight or limb; {c) Muscular action; 
(d) Manipulation. 

Varieties. —Angular—Longitudinal: overlapping or separation—Lateral 
—Rotatory—Depression. 

Evidences of Displacement. —Altered line of the bone—^Altered 
measurement (generally shortened)—Altered relation of neighbouring 
bony points. 

5. PAIN and loss of function. 

6. RADIOGRAPH showing fissure or fracture. 

Symptoms foliowiag* Fractures.— 

Shock, slight in uncomplicated cases. 

Febrile reaction. Aseptic traumatic fever. Temperature 100® to 101“ F. 
on second and third days. In proportion to ecchymosis. 

Rare Symptoms.— 

Delirium tremens in drinkers. 

Fat embolism: Dyspnoea—Syncope—Coma (from blocking of capillaries 
of lungs and brain with fat globules). 

Complications of a Fracture. —^May cause :— 

I, INFECTION: Non-umon, necrosis, or deformity. 

2 JOINT INVOLVEMENT: Arthritis and adhesions. 

3. DISLOCATION. 

4. INJURY TO MAIN ARTERY: Aneurysm or gangrene. 

5. INJURIES OF VEINS: £cch}anosis and oedema. 

6. INJURIES OF NERVES: Rupture or involvement in callus. 

7. INJURY TO VISCUS. 

Repair of Fraotnres.— 

FIRST WEEK — 

Blood-clot forms round the broken ends and beneath the tom peri¬ 
osteum. Soft parts become swollen and oedematous. 

SECOND WEEK.— 

Granulation Tissue replaces the clot. This is complete about the 
tenth day, when the fracture is fixed in a mass of granulation. 
Calcification of the granulation tissue to form callus. Medullary tissue 
is als(^ absorbed and replaced by callus. The ends of the bone become 
porous. 

Callus is situated:— 

1. Between periosteum and bone == external callus. 

2. Between bony fragments = permanent or intermediate callus. 

3. As a medullary plug = internal callus (Fig. 53, A). 

Calcification occurs first in the external, then in the internal, and 

last in the intermediate callus. 

Amount of callus is increased by movement and irritation. 
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THIRD WEEK TO EIGHTH WEEK.— 

CoNVBRSiON OF CAU.U8 INTO Bonb. —Callus becomos more dense by 
further calcification which surrounds its vessels. Oiimnal bone 
becomes rarefied, and its vessels become continuous with uose of the 
callus. 

FINALLY.—External and internal callus disappear by rarefying osteitis. 
Intermediate callus becomes condensed into hard bone by sclerosing 
osteitis, and this change spreads into the ends of the bone. This may 
take one or two years in smults. 

EXCEPTIONAL CASES.— 

In Irregular Fractures with much displacement. The angles between 
fragments are filled up—Projecting corners of bone removed—Archi¬ 
tecture of the bone is remodelled. 

Comminuted Fractures. —All the fractures are 'set' in callus {Fig. 
53. B) —Callus becomes densified and old bone rarefied until whole Is 
weldM into a homogeneous mass. 

When Mobility is not Prevented. —Excessive external callus is formed 
—Sometimes cartilage occurs instead of bone. 

In Many Gunshot Fractures the progress of repair may be vepr slow, 
so that after 6 or 8 months there is little firm callus, and this easily 
bends. This is due to sepsis, and the deprivation of vascular supply 
to the injured bones. 

Flat Bones of Skull. —With no mobility little repair occurs—No 
callus is formed—Inner table is united most firmly. • 

Articular Cartilage is replaced by fibrous tissue; rarely by cartilage. 
Rib Cartilages are repaired by bony callus 



A B 


Ftg. S3.—Cats’ tibue showing method of fracture repair. A, Simple 
fracture, mth external, internal, and intermediate callus. B, Comminuted 
fracture, with large callus mass in which the small fragments are embedded. 
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BDoroseoploAl Oluuiffds la the Repair of Fraeturea. —^Thest' are exactly 
similar to the repair of soft parts, with the addition of the processes of 
calcification and ossification. Thus;— 

Blood-clot between the fractured ends. 

Invasion of clot and replacement by Leucocytes and Fibroblasts. 
Hyperplasia of tissues with cellular and plastic exudation. 
Vascularization of this cellular layer by new vessels. 

Deposit of Lime Salts between the vessels. 

Vessels thus lie in tubes of calcareous matter. 

Calcareous Tubes are lined by endothelial cells and by layer of osteoblasts, 
each derived from fibroblasts. 

Osteoblasts lay down lamellae of true bone arranged concentrically round 
the vessels, some cells running between the lamellae as Haversian cells. 
Large Fibroblasts called Osteoclasts erode the surfaces of the original 
bone and make it porous, and enlarge the Haversian canads by the same 
process. 

Thus building up of new bone by osteoblasts in callus, and absoiption of 
old bone by osteoclasts, proceed simultaneously and produce homogeneity. 
Temporary callus is absorbed by osteoclasts removing the calcified granu¬ 
lation tissue. 

Permanent callus is converted into true bone by osteoblasts. 

Condensation of this tissue and of the ends of the bone occurs by continu¬ 
ation of the same process. 

Treatment of Simple Fractures. —Four cardinal rules :— 

1. PREVENT FURTHER INJURY by ‘first aid’. 

2. ACCURATE REDUCTION controlled by X rays. 

3. EFFICIENT FIXATION of the broken bone, until union is firm. 

4. ACTIVE EXERCISE of neighbouring joints and the rest of the body. 

REDUCTION OF THE FRACTURE.— 

Extension of the limb with effective counter-extension. 

Manipulation of the broken ends. 

Continuous Traction is necessary sometimes to overcome muscular 
spasm. 

A Position op Semi-flexion of the joints so as to relax the muscles. 
An An/Gsthetic to abolish muscular spasm in all difficult cases. 
Completeness of Reduction should be estimated by comparative 
measurement of sound side, and by X rays. 

Time Limit for Reduction. —^Within the first week errors of redui^on 
can easily be corrected. After the tenth day parts are 'set' in calcified 
granulation tissue, and reposition is more difficult. 

FIXATION OF FRACTURES — 
i . Spunts. —Wood, metal, or plaster 
If the fracture is in the mid-shaft, the splint should fix the joint above 
and below. 

If the fracture is near a joint, then that joint must be fixed by the 
splint. 

Wood or metal splints must be padded so as not to press too much 
on bony points—Wide enough to cover the limb—Applied in the 
position in which the part is to remain. 

In severe fractures the limb should always be elevated, so as to prevent 
swelling of the distal parts. 
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2 . PcASTSR CASTs.'^The plaster should bo put oa without any paddiag^ 

skin tight. In special positions, e.g., the pelvis. Ihe bony TOints 
are protect^ with felt pads. The main cast Is built up with lonei- 
tudinal slabs, and these are li^tly united by circular bandages. Ine 
cast should not be put on until danger of swelling is over; altmnatively 
the patient should be kept under observation, and the cast split longi¬ 
tudinally if pressure signs appear. {Fig. 54.) 

3. Continuous Traction. —This may be attached to the limb by adhesive 
plaster or transfixion pin or wire, applied direct to the distal end of 
the bone. The traction may be by a weight, cord, and pulley, or by a 
spring of rubber or steel. Usually the limb is supporteaby some t]^ 
of metal or wooden splint. 

4. Doublb Transfixion Combined with a Plaster Cast. —In difficult 
cases, especially the forearm or leg bones, pins or wires are made to 
transfix both fragments, and a plaster cast is applied so as to incor¬ 
porate the transfixion pins or wires {Fig. 55) 

5. Operation, with mechanical fixation of the fragments: (a) When 
reduction cannot be effected {b) When reduction cannot be main¬ 
tained-—oblique fractures; especially in bones of the leg. {c) In some 
open fractures, (d) In fractures with certain complications, e.g., an 
injury to a main artery, nerve, or joint, (e) In transverse fractures 
of the patella, olecranon, and neck of the femur. 

Advantages .—Accuracy of reduction. Complications can be dealt with. 
Excessive effusion can be removed. Active movements can be 
performed earlier,* and functional results will be better. 



fig. S3>—^Double tmnsfixion of foreann bones, to be Incoiporated in a plaster cast. 
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Fixation of Simple Fractures by Operation, continued. 

Disadvantages. —Sepsis may occur and produce necrosis. Screws or 
wire may cause pain, irritation, or suppuration, and have to bo 
removed later. The essential tissue-repair is delayed. 

M^hods. —Simple impaction, i.e., the fitting together of the jagged 
TOne ends. Transfixion of both fragments by a pin projecting 
through the skin, and incorporated in the plaster cast, which can 
be removed without taking off the latter. Wire or bands. Vitallium 
plates fixed by short screws. 

After-troatmoat of Fractures.— 

active movements of all joints not actually 
fixed by retentive apparatus is the one essential for rapid recovery of 
fui^tion. Prolonged fixation of the joints next to the fracture will not 
lead to permanent stiffness if fixation is efficient and prolonged until 
union has occurred. 

FREEDC^ FROM PAIN.—This is the critical test as to efficiency of fixa- 
tion and the propriety of the movements used. If pain occurs, it shows 
that the fiacture is not properly fixed or that movements are too free. 

RESUMPTION OF FUNCTION.—When possible, purposeless active 
movements should be followed by natural functional movements, e.g., 
the hand can be used for sewing, the leg for walking, or the spine for 
b^nng weights within one to seven days of the application of a suitable 
plaster cast. 

THE ROLE OF MASSAGE AND PASSIVE MOVEMENTS.—These 
cannot be apphed without removal of the splint. Their benefit is not 
comparable to that of active muscular contraction. Applied to fractures 
near the joints, they involve a great danger of displacing the fracture, 
fusing pain and oedema, and it may be myositis ossificans. These 
dangers will be avoided if their use is postponed until the fracture ha s 
firmly united But if active movements and early function have been 
carried out, they will seldom be required. 

CompUoations arising during the Course of Treatment.— 

Hypostatic Pneumonia—Bedsores : In old people confined to bed. 

Crutch Palsy, generally of the musculospiral. 

Ischemic Paralysis, or Volkmann’s contracture (p. 158). 

Gangrene, caused by: Immediate injury to the soft parts—Subsequent 
thrombosis of the vessels—Rupture of the vessels—Septic inflammation 
in a compound fracture—Bandage applied too tightly—Swelling of a 
part under a bandage—Flexion of a limb after bandaging. 

Sloughing, from pressure of a badly-padded splint. 

Myositis Ossificans. 

Open (Compound) Fraoturos. —Owe all their special features to 

®®PTIC INFECTION through the wound. If this does not occur, or can 
be removed, the case progresses and is treated like a simple fracture. 

implications AND RESULTS IN SEPTIC CASES.—Necrosis of 
part of the bones—Osteomyelitis.—Septicaemia or pyaemia—Secondary 
haemorrhage. 

PROCESS OF REPAIR IN SEPTIC CASES.—The inflammatory changes, 
mstead of being plastic, aure destructive in character. Pus is produced 
instead of granulation tissue. Bones in infected area have thw vessels 
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thrombosed by smtic dot, and hence necrose. Necrosed bone is ^ast off. 
Wound and gap between bones fill with granulation. The grantdations 
calcify and uen ossify. 

I^e taken by repair is much longer than in aseptic cases, as this time 
is required to separate the necrosed sequestra. 

Treatment of Open (Compound) Fraoturee.— 

EARLY CASES—within 12 hours of infection.— 

Give antitetanic serum—500 units—as prophylactic. 

Anti-shock Treatment. —Warmth, hot drinks, a full dose of morphine. 
Disinfection. —Wound lightly packed with gauze soaked in flavine. 
The surrounding skin is dry shaved and painted wilh flavine. (Avoid 
irrigation or soap and water in and round the wound.) 

Excision of Wound. —A narrow margin (2 mm.) of the skin edge cut 
away all round. All exposed tissues to have their surface removed 
for a depth of about 2 mm., the soft parts by clean paring with a razor 
or knife, the bone by a sharp chisel. 

The Fracture. —Can often be manipulated into good position. Never 
use any internal fixing screws or plates. 

Sulphanilamide powder or penicillin is dusted in the wound. 

Close the wound by interrupted silkworm stitches. 

Splinting —A plaster cast with or without traction by transfixion. 
LATE CASES—more than 12 hours after infection, or when the above 
method has failed.— 

Complete wound toilette-excision, debridement. • 

Wound must be made shallow, so that all crevices are opened up. 
The wound is insufflated with sulphanilamide powder and lightly 
packed with vaseline gauze. No sutures are used. 

The fracture is brought to full length and alinement by manual or 
mechanical traction, aided if necessary by transfixion pins placed 
above and below the lesion. 

The whole limb is encased in plaster—pins, wound, and fracture— 
without any window. 

The plaster case is left alone without any cutting for 4 to 8 weeks, in 
spite of the disagreeable odour. Only if pain and persistent tempera¬ 
ture occur is the plaster cut open. (Winnett On.) Or a window 
may be cut over wound and pack changed weekly. 

Alternative Method —The wound may be left open, a window being 
cut from the plaster cast over it. (Bbhler.) 

Trueta uses sterile gauze to pack the wound, followed by a plaster 
cast. This has proved of great value in war wounds. 

Noa-uidon of Fraotures may be of three types : (1) Absolute non-union ; 
(2) Fibrous union; (3) False joint. 

COMMONEST SITUATIONS—Bony processes giving muscular attach¬ 
ments (patella, olecranon, coracoid process, os calcis)—Humerus— 
Femur (especially the neck)—Tibia. 

CAUSES.— 

Wide Separation of the Fragments (e.g.. olecranon). 

Loss OF Substance (e.g., in gunshot fractures). 

Constant Movement (e.g., humerus). 

Interposition of Soft Parts (e.g., patella). 

Defective Blood-supply (e.g., head of femur). 

General Bone Disease : Osteomalacia. 
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Noa>unton of Prsctureo—C ausos, continued. 

Local Bomb Disbasb: Malignant tumour—Gumma—^Tubercle. 

Scurvy or General Asthenia : Very rare. 

N.B.—In senility, rickets, fragilitas, x>aralysis, tabes, bones break easily 
but heal readily. 

In Children* and Young Adults the cause is very obscure— 
possibly an undue formation of cartilage instead of bone from the 
callus. 

PATHOLOGY.—^There are two types of non-union in the long bones. 

The Atrophic Type —This is usually the result of loss of substance with 
want of contact between the bone ends. The fragments become 
spindle-shaped and very thin and fragile owing to the absorption of 
iMue salts. The medullary cavity is enlarged and filled with fat. 

The Hypertrophic Type. Pseudo-arthrosis. —The bone-ends become 
thickened and densely sclerosed. The medullary cavity becomes 
obliterated by dense bone for some distance from each end. The end 
margins produce osteophytes like candle guttering. A fibrous capsule 
with synovial fluid is formed between the ends. The whole resembles 
an osteo-arthntic joint. 

SIGNS OF NON-UNION —Unnatural mobility—Pain: especially in 

fibrous union. 

TREATMENT.— 

Non-operative —Passive congestion. Active use of limb, supported 
by suitable splint, e g, a plaster or leather case. Improvement of 
general health 

Subcutaneous Drilling (Beck’s method).—The end of each fragment 
IS drilled by a fine drill like a Kirschner’s wire, in 6 to 12 channels 
{P*g- 56). 

Operative Vitalization. —Excision of intermediate scar tissue. Cutting 
fresh surfaces to bone ends 



Fig. 96.—Diagram of tranaverse and oblique fracturea ehowiog the lines of 

multiple diUl holes 
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Ftg. 37.—Step-cut method of uniting a fracture of the 
humerus Suitable for ununited fractures A, Before 
(^ration—dotted lines show hnes on which the bone 
Is cut; B, Transverse section of union, showing pins 
or bolts m different radii, C, Step-cut union, providing 
a large Z-shaped area of contact between the fragments 
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Fig. it .—Cortical or ‘inlay' method of 
bone-grafting. A, Shows graft lying m place 
from the front; B, Cross-section showing 
wedge-shaped graft from opposite tibia lying 
in place; Q Longitudinal section through 
giatt and host bone showing method of shaping 
the ends of the graft. 


Fig. 39.—Intramedullary method of 
fixing graft. The graft is shaped like 
a cricket-bail. One end is driven into 
the distal fragment, the other is in¬ 
serted into the proximal fragment by 
snhtting the latter and then t3rmg it over 
the gnaft. 
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Non-union of Fractures — ^Treatment, continued. 

Operative Fixation.— 

1. Step’Cut Operation. —Shap>e each bone end by cutting out a step; 
fit the ends together and fix by suture, bone nails, or both. This is 
specially suited for the humerus, where the loss of length entailed 
does not signify (Fig 57). 

2. Cortical Bone-graft. —A long groove is cut in both fragments. Into 
this is fitted a bone-graft cut from the tibia. Specially suited for 
the femur or tibia (Ftg. 58). 

3. Medullary Bone-graft —^The ragged ends of the fracture are cut off. 
A graft is cut from the crest of the tibia and its ends are shaped as* 
pegs. The peg ends of the graft are fitted into the marrow cavity 
of the ends of the broken bone. Specially suitable for gap-fractures 
of the radius [Ftgs. 59, 63). 

4. Massive Bone-graft. —This is a variety of 2 and 3. Each fraginent 
has about one-third of its wall cut out, leaving a deep groove into 
the marrow cavity. A stout bone-graft is laid in this and tied in 
place by wires, kangaroo tendons, or vitallium screw, or the graft 
may be driven into the bored-out marrow cavity of one fragment 
and laid with a cortical groove in the other (Fig. 60). 

N.B —Jf IS absolutely essential, after all these methods, to fix the 
limb in suitable splint or plaster for a period of not less than 3 to 6 
months in the arm and 6 to 12 months in the leg. 

FRACTURE OF SPECIAL BONES 

UmERIOR MAXILLA 

CAUSES.—Direct violence (common), indirect (rare). 

POSITION OF FRACTURE.—Between canine tooth and mental foramen 
—Behind angle of jaw—Coronoid process (rare)—Condyle (rare). 

SIGNS.—Crepitus—Irregularity of line of teeth—Wound and bleeding into 
mouth—Always compound owing to communication with mouth— 



Fif. 60 .—Massive bone-graft for tibia or femur. 
A, Graft cut from opposite tibia; B, Graft driven 
into marrow cavity of upper fragment, whilst a slot 
is cut for It in the lower; C, Graft in potltioo. 
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Diq>lacement: ^ anterior fragment downward, posterior fragment upward. 
—Pain due to involvement of inferior dental nerve. 

Of Condylb: This process is drawn forwards or inwards. 

Of Coronoid Process : It is drawn upwards. 

COMPLICATIONS.—In compound cases: Necrosis—Septic pneumonia 
—Pysemia. 

TREATMENT.— 

1. Barrel bandage described by Gillies and Fry. 

2. Guiming's ihWdental splint, of non-corrosive' metal, fitting over 
crowns of teeth and fixed by metal bars to a similar splint in the upper 
jaw. 

3. Hammond's wire splint round the teeth. 

4. Bone-grafting in cases of loss of substance due to gunshot wounds. 
The graft is best taken from the crest of the ilium. 

Immobilization is required for three weeks. Feed patient between 
chSek and teeth. Use frequent antiseptic mouth-washes. 

(For fractures of the nasal bones, see Chap. XXVIII) 

Fraoturu of the Neok of the Condyle. —This is often missed. Great care 
in manipulative reduction is required, if this fails an open operation 
should be done. Impaction over a peg. In late cases the condyle must 
be removed. 

RZBS 

CAUSE.—Indirect violence (commonest); ribs break near the aangle. 
Direct violence 

RIBS AFFECTED.—Fifth and eighth most commonly. 

SYMPTOMS.—Pain on breathing—Irregularity and crepitus—Pain over 
fracture on pressing sternum to spine. 

COMPLICATIONS (especially in cases of direct violence).—Pleurisy— 
Pleural effusion: serous, purulent, blood, or air—Wound of lung; hemop¬ 
tysis—Surgical emphysema 

TREATMENT.—Strapping completely round the chest; applied in position 
of expiration. Firm bandage. 

When thoracic complication exists—Rest in bed 

CLAVICLE 

CAUSES.—Indirect violence by falls on hand—^Direct violence (rare). 
FOUR POSITIONS 

1. Sternal End (rare) : Little displacement — Inner end drawn up. 

2. Middle (common situation): Between rhomboid and coraco-clavicular 
ligaments—Fracture runs backwards and inwards—Inner end raised— 
Outer end depressed, tilted down, approximated to mid-line—Head 
bent over to affected side—Shoulder displaced downwards, inwards, 
and forwards. 

3. Between Conoid and Trapezoid Ligaments (direct violence): 
Slight displacement—Contusion and crepitus. 

4. At Acromial End (direct violence) : Outer end downwards and 
forwards. 

VARIETIES AND COMPLICATIONS.—Greenstick fracture (common in 
children)—Compound (rare)—Injury to subclavian vein (rare)—Injury 
and t^ombosis of subclavian artery: gangrene—Wound qf pleura and 
lung. 
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ClATlde, conttnued. 

TREATMENT.— 

Rbplacbmbnt. —Pull shoulder backwards and upwards. 

Manipulate fragments. 

Retention. —Required for three weeks. 

1. Rest in Bed. —Pillow between scapulae. Arm bandaged to side. 
Callus formation reduced to a minimum. Hence useful for ladies. 

2. Bandaging both shoulders back by a figure-of-8 bandage. Sui)port- 
ing arm in a sling. With patient (recumbent at first) all the joints 
can be actively exercised daily, 

PROGNOSIS.—Usually the patient can return to work in six to eight 
weeks. 


SCAPULA 

VARIETIES.— 

Acromion. Result from direct violence. Cause alight 

Coracoid Process deformity or crepitus. Treat by raising and 

Body fixing the arm. 

Neck.— 

Anatomical neck: Rare complication of a dislocation. 

Surgical neck: Fracture runs downwards from the supra-scapular 
notch. The separated piece includes the coracoid process. 

Signs. —Flattened shoulder—Prominent acromion—Lengthened arm. 
TrecUtnent. —Axillary pad—Elevate shoulder—U-shaped leather 
splint for shoulder. 

PROGNOSIS.—This is usually bad, owing to traumatic neurasthenia, 
osteo-arthritis, or adhesions about the joint Eight weeks to a year 
may be taken as the limit of time before which the patient can return to 
work. 


BUMERU8 


Upper Bad.— 

I. NECK OF HUMERUS.— 

Varieties.— 

a. Without displacement. A contusion and fracture of neck of 
humerus, 

h. With adduction of distal fragment 
c. With abduction of distal fragment. 

Causes. —Contusion and fracture are due to a direct blow on the outer 
aspect of the. shoulder, types (b) and (c) due to a fall on the out¬ 
stretched hand. 

Signs. —Loss of mobility, marked bruising of tissues, pain on movement, 
occasionally shortenng of limb. 

Treatment — 

a. Contusion and Fracture. —Invariably subperiosteal injury without 
displacement. Unnecessary to immobilize limb. Early exercises. 

b. Adduction Fracture. —Outward angulation with impaction on the 
inner side and the shaft of the humerus adducted. If not corrected, 
abduction limited. In old patients (over 50) impaction not broken 
down, active movements begin at once. Younger people-correct 
deformity by traction and abduction of limb in an abduction frame 
for’4 weeks. 
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Adduction fracture in cluldren—similar defonnity to the above, afrd 
if fracture near the epiphysial line, is known as a dirolaceihent 
of the humeral epiphysis. If epiphysial line damaged, unequal 
growth of the arm may occur. 

e. Abduction Fracture .—^Displacement opposite to the above, always 
associated with a fracture of the great tuberosity if there is 
impaction. Treated by supporting in a ^Ug and early movement; 
do not immobilize or treat in abduction frame. 

2. GREAT TUBEROSITY.— 

Cavsbs. —Direct violence or indirect, as fall on outstretched hand. 
Fracture line usually through surgical neck, occaaonally through 
anatomical neck, in young people through the diap&3^ial side of tho 
epiphysial cartilage (separated epiphysis). 

Displacement. —Fracture is transverse or oblique without displace¬ 
ment, or with medial (adduction t3^e) or lateral (abduction type) 
displacement of the lower fragment. Impaction may occur. 

Signs. —Bruising and widening of the shoulder—^Marked crepitus. 

Treatment. —Fixing the arm on an abduction splint, if separation 
of fragments. 

Open operation may be indicated in some cases, especially young 
patients, or those in whom thete has been also a dislocation of the 
shoulder. The upper part of the deltoid is split, and the tuberosity 
accurately nailed to the head by a steel or ivory nail. 

Bhalt.— • 

CAUSES.—Direct, indirect, or muscular violence. 

DISPLACEMENT — 

1. Below the pectoral insertion and above the deltoid; Upper fragment 
inward, lower fragment upwards and outwards. 

2. Below the deltoid insertion; Upper fragment outwards, lower inwards 
and upwards. 

3. In lower third: Lower fragment upwards in front of or behind the 
upper. 

COMPLICATIONS.— 

Injury of the musculbspiral nerve or its involvement in callus. 

Non-union, due to: Interposition of fibres of the triceps muscle or defec¬ 
tive immobilization. 

TREATMENT.— 

1. In easy cases, a plaster U-shaped slab from the axilla on inner side of 
arm, under the elbow and then up to the shoulder on outer side. 
Union occurs quickly in the spiral t^e of fracture. 

2. In difficult cases, in addition to the above, a posterior slab from the 
shoulder to the knuckles. The whole arm is placed on an abduction 
splint with traction. {Fig. 61.) This applies to the transverse type 
of fracture; union is slow, accurate immobilization is essential. A 
plaster shoulder spica is admirable. 

3. Open operation.* Only required in fracture of the mid shaft with 
involvement of the musculospiral nerve. The nerve may bo found 
caught between the fragments. The nerve should be freed, and, if cut, 
should be sutured. The bone is joined by a plate or peg {Ftg. 62). 

Lower Bad.— 

I. TRANSVERSE SUPRACONDYLOID.— 

Causes. —Indirect violence by falling on the hand with a bent elbow 
Direct violence by falling on the bent elbow. 
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Humerus— Lower End—Transverse Supracondyloid, continued. 

Dxsplacbmbnt. —Lower fragment upwards, usually behind, rarely in 
front of, the upper. 

Signs. —Shortening of the arm from acromion to condyle. Increase in 
thickness of the lower end of the humerus from before backwards. 
Unaltered relation of condyles to olecranon. Apparent shortening 
of the forearm according to backward displacement. 

Trbatmbnt.— 

Fix in position of flexion after manual reduction, by slinging the wrist 
to the neck, so that the hand lies on the opposite shoulder, using a 
posterior plaster slab. It is important to correct any lateral dis> 
placement as well. The degree of flexion should never be such 
as to interfere with the circulation, as judged by the radial pulse. 

If accurate reposition is not possible, there are two alternatives, viz. 
(i) Apply skeletal traction by a pin or wire through the olecranon, 
the hand being hung to a Balkan beam, the elbow being at a right 
angle; (2) Open operation through a posterior incision, impaction of 
the fragments in correct position, with the aid of kangaroo-tendon 
sutures if necessary. 

Complications. —^Myositis fibrosa (Volkmann's ischaemic contracture^ 
and myositis ossificans. 

2. SEPARATION OF THE LOWER EPIPHYSIS.—May occur up to 
fourteen or fifteen. Common in children. After fourteen or fifteen it 
does not involve the internal condyle. Displacement is backwards and 
outwards. 

Trbatmbnt. —Reduce by flexion Fix in position of flexion by splints 
or bandage. Sling for the forearm Fixation for three weeks. 



Ftg. 6x.—Abduction shoulder splint. A, Adjustable 
cock-up for imst. 



Fig. 62.—Bcmc-graft of humerus. 
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3. CONDYLES.— 

Internal Condylb. —^Direct violence:— 
a. Intracapsular: Involves the epicondyle and part of the trochlea. 

May result in cubitus varus. 
h. Extracapsular: Involves the epicondyle only. 

External Condyle. —Always intracapsular. Involves the epicondyle 
and part of the capitdlum May result m cubitus valgus, with the 
late complication of delayed ulnar neuritis. The fragment may be 
rotated, so that the articular surface looks outwards 
Signs. —Great swelling and ecchymosis of the joint. Crepitus on grasp¬ 
ing the affected condyle. The extended elbow can be adducted or 
abducted. 

Treatment. —If displacement is easily reduced, sling the arm with the 
elbow flexed If X rays show that reduction is from the first unsatis¬ 
factory, then open the part and fix the condyle by peg or wire. 

4. T-SHAPED FRACTURE INTO THE JOINT.—Rapid effusion of 
blood into the joint. Crepitus on moving the condyles on one another. 
Treatment. —As above. Open operation or skeletal traction through 

the olecranon is indicated if reduction cannot be effected. 

Progaosis after Fraeiures of the Humerus.— 

THE BEST RESULTS follow fractures of the shaft without complica¬ 
tions Work to be resumed in two or three months 
BAD FUNCTIONAL RESULTS may be expected in .— • 

Fractures involving the Shoulder or Elkow, especially the former. 
Permanent disability is often produced in labouring men. Six months 
may be regarded as the shortest period of convalescence. 

I^ractures Treated by Long Fixation without Active Movements. 

—In cases near the joints permanent disability results 
Injury to the Brachial Plexu.s usually causes permanent inability 
for hard work 

Injury to the Circumi-lex or jVIusculospjral Nerve —In favourable 
cases one or two years elapse before work can be done 

ULNA 

Olecranon.— 

CAUSES.—Falls on the elbow, or muscular action (rare) 

DISPLACEMENT —Drawn upwards and backwards by the triceps. 
SIGNS.—Mobility, with crepitus of the fragment Great distension of 
the joint 

COMPLICATIONS—Forward dislocation of the forearm at the elbow. 

Injury of the ulnar nerve Fibrous union 
TREATMENT.— 

1 Open operation and wiring Active movements after one week. 

2. Excision of the olecranon and suture of the .triceps expansion. 

3. If an operation is refused, straight posterior splint for 6 weeks. 

Coronold. —Occurs as a complication of backward dislocation of elbow, 
'fhe dislocation is easily reducfed, is accompanied by crepitus, and easily 
recurs. 

TREATMENT.—Fixing in full flexion. Elbow should not be straightened 
for three to four weeks, but all the other joints shohld be actively exer 
cised. 


s 
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FRACTUBES 


Ulna, continued 

dhaft_ 

CAUSE.—Direct violence 

COMPLICATION.—^Dislocation of the radius—i e., Monteggia fracture 
either of the flexion or extension type, 

DISPLACEMENT.—Lower fragment towards the radius (pronator quad- 
ratus}, upper fragment forwards (brachialis anticus) 

TREATMENT —As in fractures of both bones. 

Styloid Prooeas. —May complicate Colies’s fracture of the radius. 

RADIUS 

Often associated with injury to other bones forming the elbow-joint 

Read and Neok.— 

VARIETIES ~ 

1. Head may be impacted into the neck 

2 Vertical fracture of the outer third of the head, with downward dis¬ 
placement, 1 e , marginal fracture 
3. Fragmentation of the head 
TREATMENT — 

1 Manipulation, with forearm in full supination, exerting forcible pres¬ 
sure on the broken fragment, and plaster cast froih mid-arm to 
metacarpal heads in full supination 

2 Excision of head and neck through posterior incision Must be done 

early 1 


Shnft_ 

I ABOVE PRONATOR TERES INSERTION.— 

Lower fragment fully pronated and drawn inwards (both pronators) 
Upper fragment fully supinated (biceps and supinator brevis). 
Treatment —Manipulation and plaster, as for head and neck, above 
2. BELOW PRONATOR TERES INSERTION — 

Upper fragment drawn forwards and inwards (biceps and pronator) in 
position between supination (biceps) and pronation (pronator) 

Lower fragment inwards by the pronator quadratus 
Treatment. —As above, but the hand is placed midway between prona¬ 
tion and supination. 

OPERATIVE TREATMENT OF FRACTURED RADIUS.—In all cases 
where displacement is not well reduced by manipulation, immediate 
operation should be done by pegging {Ftg. 63) or plating. 

Lower Bad, Backward DSoplaoement (Collea’a Fracture).— 

CAUSES.—Falls on the outstretched palm. Common in elderly women. 
POSITION.—^Within rfne inch of the joint 

DIRECTION.—Transverse, .or, more commonly, oblique from above 
downwards, forwards, and inwards. 

DISPLACEMENT.—Is of a quadruple nature. The lower fragment is 
displaced:— 

1. Upwards towards the elbow. 

2. Backwards by the direction of the blow (^nd direction of the limb. 



RADIUS 


3, Rotated round the ulnar ^loid as a centre, so that the outdr part 
is moiie di^laced than the inner. 

4. Rotated backwards round the line oi fracture, so that the back of the 
fragment is more displaced than the front. 

deformity.—I s also of a fourfold character.— 

1. Radial styloid is higher than normal, i.e., it is on a level with the 
ulnar styloid instead of being below it. 

2. Hand is displaced backwards, and there is a bony prominence at the 
back of the wnst, with another bony prominence at a higher level in 
front of the wrist (dinner-fork deformity) 

3 Hand is abducted to the radial side, with marked prominence of the 
ulnar styloid process 

4. Wrist is rotated backwards, so that the joint surface looks backwards 
as well as downwards. 

IMPACTION is usually well marked. Hence crepitus and mobility will 
be absent and the fracture may be mistaken for a sprain. The relative 
position of the styloid processes is the most important point in guarding 
against this. 

The posterior part of the shaft is driven into the lower fragment. 

The anterior part of the fragment is driven into the shaft {Fig. 64). 

TREATMENT.—Early reduction of the deformity is absolutely essential, 
preferably within six hours 

Anaesthetic: General or local In the latter 2 per cent novocain is 
injected into the region of the fracture; it has the advantage that if 
X rays show reduction incomplete, fresh manipulation can be done. 
Reduction by puUing the hand, pressure on the lower radial fragment, 
or bending the hand backwards so as to increase the deformity; once 
disimpaction occurs reduction is easy 

Four manoeuvres are required in reduction—traction, ulnar flexion, 
ulnar deviation, and pronation 

Plaster Splint. A slab of plaster is moulded on the back of the hand and 
forearm, reaching from the knuckles to the elbow, and wide enough to 



Ftg. 69.—IVeatmmt of fractured radlue by 
intramedullary peg. 
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Raditas—CoUes's Fracture—^Treatment, continued 

embrace both sides of the wrist. It is fixed by a wet muslin bandage 
or a circular plaster bandage, but if the latter is used it must not come 
below the middle palmar skin crease {Fig. 65). 

Movements Fingers, thumb, elbow, and shoulder regularly and actively 
moved every day Purposive work begun within the first week. 
Plaster removed at the end of three weeks to one month, followed by 
systematic regular active exercises 

‘ Ohauffeur’a Fracture —This is caused by the back-firing of a motor 
engine whilst the chauffeur is starting it with a handle. The outer part 
of the lower end of the radius, with the styloid process, is cracked off but 
not much displaced The symptoms are those of a severe sprain. Treat¬ 
ment as in Colles’s fracture 

Xiower Bud, Forward Displacement (Smith’s Fracture).— 

CAUSED by falls on the back of the flexed wrist 

Similar to a Colles’s, but all the posterior displacements are now anterior. 
Produces a i ither more square angle, which has given it the name of 
‘the gardener’s fork' 




Ftg 64 —CollesV fracture—anteio-postenor and later.tl X-ray view*. 




Fig. 65 ^-Colles's fracture In plaster ease. 
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••paMtod Iiowar Bplphysis.- -Occurs up to twenty. 

Similar to a Colles's fracture. The displacement is more marked Impac¬ 
tion is rare. 

Treatment is the same. 

Both Ulna and Radius.— 

VARIETIES.— 

Direct violence: Both bones broken at .seat of impact 
Indirect violence, falls on hand' Ulna broken at a different level from 
radius. 

DISPLACEMENT.—Broken ends tend to be drawn together by the 
pronators and supinators 

TREATMENT.—Reduction may be easy or \’ery difficult. It is effected by 
flexing the elbow to a right angle, counter-traction to the arm above the 
elbow by a wide band tied to a fixed point, and steady pulling on the hand. 
1. If reduction is effected easily Put up in plaster cast for four to six 
weeks. Cast is from the deltoid insertion to the knuckles. It consists 
mainly of long anterior and posterior slabs. Fingers, thumb, and 
shoulder exercised actively every day. 
z If reduction is difficult, or if displacement recurs. Traction and 
counter-traction as before Transfixion wires through the upper end 
of shaft of ulna and through the bases of the 2nd to the 3th metacarpals 
or lower ends of radius and ulna Plaster cast incorporates these 
wires (see Fig 55) 

3 Open operation for cases where closed reduction has failed to produce 
good position The accurate restoration of alinement of the radius 
with restoration of its normal curve is essential for skilled workers. 
The actual operation may be merely impaction after clearing soft 
parts, e g., the pronator teres tendon from between the ends, or by 
pegging or plating or bnne-grafting If a plate is put on the lateral 
aspect of the radius it should be suitably curved so as to restore the 
natural bend of the bone 

Note —Synostosis of the shafts never occurs except in septic, open, 
and especially gun.shot fractures 

Prognosis after Fractures of the Forearm.— 

BAD RESULTS ARE OBTAINED and function often never regained in — 
Separation of the coronoid process 

Fractures of the neck of the radius or the shaft above the pronator inser¬ 
tion, if displacement has not been corrected. 

C'olles's fracture, not replaced, or treated by forced passive movements 
before union is firm, 

PROGNOSIS IS DOUBTP'UL, and work can only be resumed within 
three to six months in. Fractures of both bones or Colles’s fracture if 
1 eduction has not been perfect. 

I’ROGNOSIS IS CtOOD in fractures of one bone only, or of both bones if 
perfect reduction and proper fixation have been effecteci 

BONES OF THE HAND 

Caused by direct or indirect injury Of these the most important are those 
of the scaphoid, first metacarpal, and phalanges. 

SCAPHOID.—Often undetected X rays which do not show it directly 

after the injury will reveal it later on (Fig 66) If untreated there is 
great tendency to non-union. 
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Bones of the Hand—Scaphoid, conitnued. 

Treatment —Plaster cast for six weeks or more. For late untreated 
cases: plaster for six months; multiple drilling; bone-graft; or 
excision. 

FIRST METACARPAL —A fracture at the base of the bone which may 
be impacted. 

Treatment —Local anaesthetic. Reduction Put up in plaster splint, 
including lower end of forearm and thumb 

PHALANGES.— 

Treatment. —Reduce by traction. Plaster round wrist and up to the 
back of the knuckles. Finger bent over a wire splint applied to palmar 
aspect. Tip of finger transfixed by wire through pulp. Wire tied 
to the end of wire splint and to the wrist-piece {Fig 67) 

PELVIS 

Above the Brim of the True Pelvis. —Parts of the ihac crest or the crest 

of the pubis (lare^ may be broken off by direct violence 

TREATMENT —By rest in bed, with pelvic bandage 

Involving the True Pelvic Cavity.— 

CAUSES.—Crushes or being run over 

POSITION —Through the pubic and ischial rami into the obturator 
foramen. Also secondarily through the sacro-iliac joint of the opposite 
or same side 

COMPLICATIONS —Laceration of the urethra, bladder, vagina, or rectum 

TREATMENT.—Rest in bed for six or eight weeks Poroplastic pelvic 
belt Appropriate treatment for visceral complications. Tie in a 
catheter for some days if there is haematuria or retention of urine 

Aoatabulum.— 

POSTERIOR AND UPPER LIPS, with dorsal dislocation of hip. 

Reduce and treat by extension and extreme abduction to prevent 
recurrence 



Fh 66.—Fnctim erf acaphaid. Ftg 67.--Traction 10 fraetnrr of itt phalanx. 
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FLOOR OF THE ACETABULUM, the femoral head being driven into 
the pelvis. Head of the femur can be felt per rectum. 

Reduce under an anxsthetic if possible. 

Tuber Isohlli Sacrum, Coccyx. —These fractures require no special descrip¬ 
tion. A fractured coccyx may lead to great pain, or unite in a position in 
which it encroaches on the pelvis; in either case it is best excised. 

FEMUR 

Neck of Femur. —May be the high intracapsular or the low extracapsular. 
These should be subdivided as follows, from the point of view of successful 
treatment (Watson Jones) (i) Abduction fractures; Impacted subcapital. 
(2) Adduction fractures (a) Subcapital, [b) Transcervical, (c) Inter- and 
per-trochanteric. 

Abduction fractures produce a fracture line which is almost horizontal, 
and therefore the shearing strain between the fragments is minimal. 
Adduction fractures produce a more vertical fracture line. If ^e 
angle is 30° then the fracture will unite even without treatment; if the 
angle is between 50° and 90°, as in adduction fractures, then some 
form of internal fixation is needed 

CAUSES.—Slight violence of an indirect nature. Occurs at any age, 
but is typical in old people Atrophy of the bony neck, a^d a more 
horizontal position of the neck than normal, predispose to its occurrence. 

DISPLACEMENT —Limb rotated outwards by its weight and by external 
rotators. Drawn up by hamstrings and quadriceps, but the capsule 
prevents much upward displacement The actual shortening is therefore 
slight—about one inch. The external rotation is not so marked when 
the fracture line is intracapsular, as the capsular attachments to the 
distal fragment prevent some external rotation. 

REPAIR.—Usually defective. Non-union or fibrous union, due to- (1) 
Bad vascular supply of the head; (2) Difficulty in fixing the fragments in* 
apposition: (3) Interposition of fibres of the capsule. 

TREATMENT.— 

Depends on the age and the general condition of the patient Feeble 
people in poor health are best treated by 10-12 lb. extension to the 
limb and made to move and sit up in bed as soon as possible If, on 
account of condition of patient, no treatment is to be given, provide 
with a walking calliper and allow to walk early Age alone is no 
contra-indication to operative treatment 

I By Plaster Spica according to the technique of Whitman Reduce 
the fracture by Leadbetter's method of traction on the hip flexed 
to a right angle, abduction, internal rotation, and then extension. 
Plaster applied in abduction and internal rotation with the hip 
extended, from the nipple line to the toes {Fig. 08). Plaster 
retained for 3 months and then reapphed for 2-3 months, according 
to state of union of fracture 

Treatment is: (a) Cumbersome; {b) Trying for the patient, (c) 
Stiffness of the knee may occur in the aged from prolonged 
immobilization; and {d) It is difficult to control the fragments. 
Bony union occurs in 40 to 50 per cent of cases 
i By Internal Fixation ov the Fragments —Many methods 
Most used IS the three-flanged stainless steel pin modified from 
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F6mtu>-Neck—^Treatment, conttnued. 

Smith-Petersen's original nail. Union occurs in 70 per cent of 
cases The nail (Ftg 69) is 3 tu 4 in. long with three thin steel 
flanges set an an angle of 120° to the central axis. The axis is 
hollow for a guide wire (Sven Johansson). The shape of the nail 
secures very firm fixation when it is driven through the neck into 
the head. This fixation is so firm that no splinting is required after 
the operation, and the patient can begin active movements of the 
hip at once and sit up in bed. Weight bearing after three months 
Methods of Insertion —(a) Open operation. Only suitable for 
vigorous patients (b) Use of a number of wire guides driven into 
the neck, choice of one, after X-ray examination, which is in the 
true axis, driving nail over the selected guide. This usually takes 
longer than the technique described below. (c) The use of a mechani¬ 
cal device for placing the wire guide (Fig 70) Many devices are 
employed, that of Engel-May, Austen-Moore, or Hey Groves 
may be u.sed The patient is fixed in bed and the fracture 
ddju.«!ted by traction and countertraction Position verified by 
X rays in two planes. The patient remains in bed for insertion 
of nail This method is quick and simple, it can be done under 
gas and oxygen anaesthesia and the actual operation only takes 
ten minutes. It is therefore the method of choice for elderly and 
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feeble patients. It is important to use the correct length oi nail, 
to insert it correctly so that it is in good position as seen in lateral 
and anteroposterior X-rays, and it is essential to impact the two 
fragments after the nail is inserted. 

After-treatment. —Free movement in bed; gets up after four weeks. 
Weight bearing in three to six months. No splint should be 
necessary. A walking calliper splint is only used if operation has 
been refused or if it has failed. 

Compltcations of Natltng Operations — 
i. Early: (a) Inaccurate insertion of the nail. (6) Nail too long 
or too short, (c) Inaccurate reduction of the fracture, (d) 
Insertion of guide wire into acetabulum or pelvis, 
li Eate: {a) Loosemng and extrusion of nail. (Prevented by; 
using vitallium nail) {b) Fracture of the nail due to imperfec-i 

tions in'the metal, (c) Avascular necrosis of the head of the' 
femur. More common if any operation has been performed 
damaging the capsule of the hip-joint. 

3. By Osteotomy. —For cases of permanent non-union, (a) Lorenz 

bifurcation: The shaft of the femur engages under the lower margin 
of the acetabulum {Ftg, 71). {b) Schanz's cuneiform: A wedge is 

removed from below the trochanters. Two steel pins are inserted 
above and below the gap, at a diverging angle They are brought 
into a parallel position and incorporated in the plaster case 
{Ftg. 72). 

4. By Whitman’s Operation —For cases of permanent non-union, 
or where the head of the ’femur has undergone necrosis Head is 
removed, trochanter transplanted into acetabulum. 

At the Junction of the Nook with the Troohnntors,— 

Basal fractures (‘ extracapsular fracture ’) 

CAUSES.—Great violence directly applied to the trochanter major. 

ANATOMY —Cleavage is chiefly in the intertrochanteric Ime. Comminu¬ 
tion IS common 'Fhe neck, great trochanter, and shaft are the chief 
fragments Impaction is the rule; the neck is driven into the great 
trochanter. The joint is always involved in front, though the fracture 
IS usually 'extracapsular' behind 




Fig. 70 .—Drill fuld« for fractura of th« nock of the femur (ctooed operation). 








Femur—^At the Junction of Neck with the Trochanters, continued, 

DISPLACEMENT.—Leg.is rotated outwards by its own weight and the 
predominance of the external rotators. 

Shortening is well marked, and may be two inches The length from 
the anterior superior iliac spine to the malleolus is shortened. The 
trochanter is raised above Nelaton’s line. The horizontal side of 
Bryant’s triangle is shortened. 

The trochanter is often nearer to the mid-hne than is normal—the 'bi- 
trochanteric test ’ 

OTHER SIGNS.—Crepitus is absent when impaction exists. Marked 
bruising about the trochanter The trochanteric region is thickened. 
The ilio-tibial band is relaxed The trochanter rotates round the arc of a 
smaller circle than is normal (if not impacted). 

TREATMENT —Always disimpact unless the patient is old and very 
feeble. Disimpaction requires continuous traction on a Thomas splint. 
After disimpaction, treatment should be •— 

1. Skeletal Traction in a position of abduction for six weeks. 
Followed by walking calliper for some months 

2 . Roger Andrews’ Well-leg Traction 

3 Smith-Petersen’s Nail —Is only .suitable for cases without com¬ 
minution {see p 200) 
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S«p«m«loB of tbo Uppor Bplphyalo.->Tli6 head does not join thd dliaft 
until eighteen. Its separation results from falls on the leg or hip. Occurs 
in patients of about fourteen. Its signs are very vague at the time. It 
results in marked coxa vara from the resulting reconstruction of the head 
of the bone [see p. 167). 

TREATMENT.—Fixation in abduction of hip, or operation by a peg, 
followed by a walking calliper splint for six months. 

Shaft.— 

CAUSES —Direct or indirect violence. 

POSITION.—Upper, middle, or lower third 
DIRECTION.—Transverse, oblique, or spiral. 

DISPLACEMENT.—The lower fragment is always drawn up by the thigh 
muscles, and everted by weight of the limb 

In Fracture of the Upper Third, the upper piece is flexed by the 
psoas and abducted; the lower piece is adduct^. 

In Fracture of the Middle Third, there is a tendency to backward 
sagging 

In Fracture of the Lower Third, the lower fragment is flexed at the 
knee by the gastrocnemius, the upper fragment is driven down so as 
to penetrate the knee-joint or the quadriceps muscle and skin 

Lower Bnd.— 

TRANSVERSE FRACTURE —Similar to that of the lower third of the 
shaft Special liability to backward tilting of the lower fragment by the 
gastrocnemius This may cause an injury of the popliteal vessels. 
T-SHAPED INTO THE JOINT 

SEPARATION OF ONE CONDYLE —Rare fractures. Crepitus on pres¬ 
sing one or both condyles. Marked effusion into joint 
SEPARATION OF THE LOWER EPIPHYSIS.—Caused by hyper- 
extension of knee in patients under twenty Epiphysis is displaced 
forwards The lower end of the shaft presses on the popliteal vessels 

Treatment of Fractured Shaft of Femur.— 

ESSENTIAL PRINCIPLES OF TREATMENT.— 

1. The leg must be restored to full length, and this usually involves a 
stage of over-extension as a preliminary 

2. Correct alinement must be attained. 

3. Rotation outwards or inwards of the lower fragment must be prevented 

4. The mobility of the knee must be preserved 

THOMAS'S METHOD.—Extension straps are fixed (plaster or glue) 
to each side of the leg and thigh, and bandaged in place (Figs. 74, 75). 
Leg is put up in a Thomas knee splint and traction made upon it until 
full length IS attained. 

The straps are tied to the end of the sphnt. 

Kept in place with occasional tightening of straps for six or eight weeks, 
then replaced by a Thomas walking calliper splint (Fig. 73). 
Modified Thomas's Method.— 

Extension strapping and splint as above. 

Splint is bent at the knee to 135°, or a hinged piece is added (Fig. 76}. 
Leg in splint is slung to an overhead beam, or pulled on by a i5«lb 
weight tied to a cord running over a pulley (Fig. ^7). 

Foot is kept dorsiflexed by gauze glued to sole and tira to a wire frame 
fixed to splint. 
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Femur—Shaft—Treatment, conttmted, 

TRACTION AND SUSPENSION.—Adhesive plaster is fixed to the two 
sides of the l^g with a wooden spreader below the foot to give attachment 
to a cord and weight. The leg is slung in semiflexion to an overhead 
beam {F%g. 78) Counter-traction is by a perineal band round the 
opposite leg. Is only suitable for young patients or those with poor 
muscular development 

SKELETAL TRACTION —This should be used for all adult cases with 
much displacement 

r Transfixion by a taut wire (Kir.schner) held in a steel horse-shoe 
{Fig 79 ) 





Fig ;6.—Thomas's splint with hinged 
attachment at knee-joint. 


Fig 77.—Slung Thomas's splint. 
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The wire is inserted some surgeons through the lower end of the 
femoral shaft, especially in fracture of the upper third of the femur 
{Fig. So). This may lead to stiffness of the knee, following the 
formation of adhesions round the joint due to low-grade sepsis along 
the track of the wire. 

In fractures of the upper and lower third, the transfixion should be 
through the crest of the tibia just below the tubercle. In this 
position a steel pm is quite as good as the wire and simpler m its 
application. (Ftg. 8i.) 

2 The Weight used should be enough to produce ovei-distraction of 
the fragments; ^.5 lb is the most usual Jt is hettei to put on a big 



Ftg, do.—Points of transfixion of 
femur (B) and tibia (A). ' Dotted Uni's 
show Umlt of synovial membrane. 
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Femur —Shaft— ^Treatment, continued. 

weight and then to reduce after a few days, than to begin with a small 
weight and then to increase. As much as 40 lb. may be used in an old 
case (i.e., where treatment has been delayed). A weight of 15 lb. on the 
femur or 20 lb. on the tibia can be tolerated for six weeks. If the trans* 
fixion site becomes inflamed, adhesive plaster can be substituted for the 
skeletal traction after the latter has got the femur into good position. 

3. Position of the Leg. —The leg should always be slung to an over¬ 
head beam or rested on a cradle splint in a position of abduction of the 
hip and flexion of the knee {Ftg. 83). AMuction is most important 
in fractures of the upper third, flexion of the knee in fractures of the 
lower third 

4. Active Movements. —Flexion and extension of hip by patient lifting 
himself up and lying down in bed Movements of knee, by supporting 
the knee by a rest, and the patient flexing and extending by help of a 
cord and pulley from the foot to an overhead pulley. Faradic stimula¬ 
tion of the quadriceps is of value to maintain quadriceps tone. Patella 
must be kept mobile on the condyles. 

FRACTURES AT THE LOWER END, INVOLVING THE CONDYLES. 
—^Accurate reduction of the articular end is essential. Usually done 
best by skeletal traction through tibial tubercle, the knee being flexed 
to a right angle. If this fails, an open operation may be needed, the two 
condyles being plated together {Ftg 86). 

AFTER-TREATMENT.—Bony union takes about six weeks, but consolida¬ 
tion will need about three to six months. The progress of union of the 
fracture and the position must be ascertained by frequent X-ray control, 
e.g., every two weeks. Traction is discontinued after six weeks. When 
the patient gets up the leg should be supported by a Thomas's walking 
caUiper. This is better than any form of fixed splint or plaster case, 
because it can be removed daily for exercises 
IN CHILDREN —Both legs are slung to an overhead bar so as to raise 
the buttocks off the bed {Ftg. 82). 

OPEN OPERATION.—For following cases.— 

Where efficient pin or calliper traction has failed to reduce, due to inter¬ 
position of the soft parts 

Certain spiral fractures and those where a third fragment lies crosswise 
and cannot be reduced by traction 
For T-shaped fractures into knee-joint with marked displacement. 
Advantage of Open Operation — 

Accuracy of reduction and fixation 
Disadvantages of Operation.— 

Risks of an open operation 

Return to full function is much slower than after equally efficient 
closed traction methods. 

Plates and screws often cause late irritation and have to be removed. 
Choice of Operation.— 

Long oblique or spiral fractures; Fixed by vitallium screws {Ftg. 84). 
Transverse fracture without comminution Intramedullary bone peg. 
Other cases: Plates and screws or bolts {Ftgs. 85, 86). 

Prognosis sftor Frooturo of the Fomar.— 

GOOD.—In young patients. If reduction has been perfect. If mobility 
of the knee-joint has been preserved. Full recovery in six months. 
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Femur—Prognosis after Fracture, conltnued, 

DOUBTFUL, with slow recovery in twelve months or more If knee has 
become stifi, or if by neglect of active exercises during treatment the 
muscles have wasted. 

BAD, if mal-union, shortening, angulation, or rotatory deformity persist. 
Return to heavy work is impossible. 


PATELLA 


CAUSES.— 

Direct Violence —Usually produces a stellate or fissured fracture 
The aponeurosis is not separated. Little or no displacement results. 
Indirect, i.e., muscular violence of the quadriceps extensor This is 
the common form to which the following applies. The patella* is 
broken across the femoral condyles by force applied to its two ends 
and the quadriceps tendon is torn across 

ANATOMY,—^Marked displacement of the fragments m the transverse 
fractures. The ragged aponeurosis of the quadriceps hangs over the 
divided bony ends. Haemorrhage and effusion into the joint If 
quadriceps expansion not torn then no displacement occurs 

SIGNS.—Inability to extend the knee. Presence of the upper fragment 
high above the knee. Gap between the fragments. 

UNION.—By fibrous tissue forming a band between the fragments 
Absence of bony union is due to. (a) Interposition of aponeurosis between 
the fragments; (6) Muscular traction separating and tilting the fragments. 

TREATMENT.—Essential step consists in accurate suture of the tom 
aponeurosis at each side of and over the patella In cases without 
separation immobilize with knee in extension in a plaster-of-Pans splint 
from groin to toes 

REMOVAL OF THE BROKEN FRAGMENTS.- This makes suture 
much easier and more accurate Only a firm bandage over a woollen 
covering is necessary afterwards The patient should be up and walking 
by the end of one week and back at work at the end of one month 
Nofr.—The quadriceps tendon only passes over the patella and is not 
inserted into it. The joint is actually stronger and more mobile 
when the patella has been removed 

WIRING THE PATELLA.—This has been the classical method since 
Lister's pioneer work. But it gives a slow recovery and often leads to 
limitation of movement, owing to incomplete apposition, or to breaking 
of the wire. As an alternative, catgut can be used, or a fascial stnp can 
be turned down from the iliotibial band to encircle and approximate 
the fragments. 


TIBIA AND FIBULA 

TlbU_ 

AT UPPER END.—(generally results from direct violenc'e Sometimes 
T-shaped into the joint. Not much displacement. One tuberosity only 
may be broken off from the shaft, whilst the opposite collateral ligament is 
tom. Marked genu valgum or varum will result. Fracture of the external 
tuberosity m&y be of two types: (i) Depressed fracture without com¬ 
minution ; (2) Comminuted fracture with separation of the tuberosity. 
Treatment. —'Fixation until union has occurred in a plaster cast or 
Thomas's splint in position of full extension of knee. Followed by a 
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calliper splint hinged at the knee; this is removed daily for active 
exercise of the knee*joint. If the lateral ligament has been tom, 
it is wise to continue this for two or three months. Accurate 
reduction is essential; depressed fractures have to be elevated and 
maintained reduced by some means of internal fixation. Bdhler's 
redresseur may be necessary to bring about reduction. Essential to 
institute early quadriceps drill. 

OF THE TUBERCLE.—^This may ossify fronts a separate nucleus, which 
appears about twelve and joins shaft at fourteen. Generally grows 
down as a beak from the head. Generally detached by muscular action 
of the quadriceps. Sometimes by direct violence. 

Treatment. —By plaster in position of extension, or nail if there is much 
separation. 

OF THE SHAFT.,—Caused by direct blows Transverse above and 
oblique below. Irregularity of anterior border. Pointed end of upper 
fragment may pierce the skin. 

Treatment. —By plaster cast with walking iron {Ftgs. 87, 92) 

OF THE INTERNAL MALLEOLUS.—From a blow on the ankle, or from 
a wrench of the foot inwards. Likely to be followed by a stiff ankle. 
Treatment —As for fracture-dislocation at the ankle-joint 

Fibula.— 

SIGNS are* (i) Localized pain on pressing the two bones together; (2) 
Loss of the fibula spring * 

TREATMENT.-^By plaster cast and walking iron {Figs 87, 92) 

Tibia and Fibula.— 

WHEN FROM DIRECT VIOLENCE —Bones are broken at the same level. 
Fracture is transverse. Not much displacement Great contusion. 

WHEN FROM INDIRECT VIOLENCE.—Tibia breaks at junction of 
middle and lower third. Fibula breaks higher up. Fracture is oblique 
downwards, forwards, and inwards Great displacement Lower frag¬ 
ment drawn up and rotated outwards Upper fragment often pierce.s 
the skin * 

Spiral-shaped fracture is produced by torsion Is specially difficult 
to reduce 



Pig. 87.—Walking iron 
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Tibia and Fibula, continued 

TREATMENT.— 

In cases with much displacement, skeletal traction from a pin passed 
through the os calcis is the method of choice. The leg is slung on a 
cradle or Braun's splint (Fig. 8^). If the fracture of the tibia is oblique, 
after reductibn has been effected, a second pin is passed through the 
crest of the tibia, below the tubercle, the whole leg is encased in a 
plaster cast with a walking iron (Fig, 87), and the patient allowed up. 
Plaster kept on for six to eight weeks. 

Open operation is indicated in young muscular subjects whose skeletal 
traction has failed to attain good reduction This often indicates the 
interposition of soft parts. Reduction is effected through a short 
anterior incision. A transfixion pin is passed through both fragments, 
and the projecting ends of this are incoiporated in the walking plaster. 
The pin can be removed after two to three weeks, whilst the plaster is 
left on for six to eight weeks. Alternatively, bone ends can be main¬ 
tained in apposition by a stainless steel screw 

Fraotures at Ankle-joint.— 

CAUSED BY indirect violence—Tripping or turning the fool 

DISPLACEMENT —Foot displaced and rotated 

VARIETIES.—Tendency to classify all fractures in the region of the 
ankle-joint as Pott’s fractures—this is not correct The abduction 
fracture at the ankle-joint is the type that was described by Pott 
Classified as follows — 

I. External Rotation Injuries— Torsion causes a spiral fracture of 
the external malleolus Three degrees * (a) Fracture of fibula—oblique 
from the tibio-fibular joint (Fig. 88) (b) As (a), above, but with 

avulsion of the internal ligament or fracture of internal malleolus 
Outward dislocation of joint (c) As (b), but with posterior marginal 
fracture of tibia 

2 Abduction Fractures — (a) Fracture of internal malleolus or 
avulsion of internal lateral ligament (b) As (a), but with fracture of 
fibula (transverse) (Fig. 89). (c) As (6), but with fracture (marginal) 

of lower end of tibia, or rupture of tibio-fibular ligament—i.e , tibio¬ 
fibular diastasis (Fig. go) 

3. Adduction Fractures—( a) Fracture of internal malleolus (vertical). 
(b) As (a), but with fracture of external malleolus, (c) As (b), but 
with posterior marginal fracture and backward dislocation of the joint 
(Fig. 91) 

4. Vertical Compression Fractures. —Due to a fall from a height, 
and there is an anterior marginal fracture of the lower end of tibia. 

Abduction and external rotation account for the majority of fractures 
at the ankle-joint 

SIGNS.—Great swelling from bleeding and effusion into the ankle-joint. 
Foot IS displaced, generally outwards and slightly backwards, and rotated 
outwards. 

Internal malleolus is very prominent. Fracture of the fibula three or 
four inches above ankle. 

Crepitus may be felt, and there is loss of the fibula spring. 

TREATMENT.— 

Reduce under An/bsthetic. —^Traction with rotation of the foot, pulling 
the foot forwards. Keep the knee bent to relax the gastrocnemius. 
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F%g. 90.—^Abduction 
fractuie. Third degree 
dislocation 


Fig —Adduction fracture 

Third degree dislocation. 


F*g. 92.—Leg treated with 
plaster cast and walking iron 
[or below-knee fractures. 



Ftg. 93.—Stocking suspension for fracture about the ankle-joint. The knee is slightly 
flexed by slm g in g or by a pillow. A piece of stockingette is placed on the leg and its 
upper edge fixM to the skin by adhesive plaster. The fracture-dislocation hawg been 
fully corrected, the foot te slung to an overhead support so as to secure (a) doimwxion, 
(b) forward position of the foot, and (c) inversion. 
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Fractures at the Ankle-joint—^Treatment, cotiiinued 

Put up in a plaster case from the tubercle of the tibia to the toes, leaving 
the dorsal surface of the toes free Incorporate a walking iron {F%g. 92). 
In Cases with Much Swelling — After reduction, elevate on a cradle or 
Braun's splint [Fig 83), or simply use a stocking suspension {F%g. 93) 
until swelling has subsided and then put up m plaster. 

In Cases which are sent Home after Setting. —The plaster case should ' 
be split down the front, and the patient instructed to return at once 
if pain or swelling of the toes occurs 
In Cases of Tibio-fibular Diastasis the inferior tibio-fibular joint 
should be immobilized by insertion of a vitallium screw through tibia 
and fibula at lower end 

Cases with Marked Dislocation ok the Ankle and fracture of the 
posterior or anterior libial margin —Preliminary skeletal traction 
through the os calcis. When reduction is complete, a second pin 
through the crest of the tibia, plaster cast and walking iron (F%g. 92) 
In Cases with Mal-reduceu Fractures, arthrodesis of the ankle-joint 
may be necessary 

Vertical Compression Fractures need accurate reduction of the frag¬ 
ments and maintaining immobilization by a vitallium screw 
After-treatment. —On removal of the plaster ca,st after four,to six 
weeks a coverin|[ of Unna's paste or an Elastoplast bandage should be 
used for some weeks Alternatively provide patient with a valgus iron. 
In cases with the original outward displacement of the foot, it is a 
wise precaution to use a shoe with a raised inner edge of the sole 
and heel, so as to relieve the strain on the ligaments on the inner 
side of the foot and prevent valgus deformity 

Prognosis after Lower Leg Fractures.— 

GOOD, with ability for liard work within three months.— 

Fracture of one bone only, with little displacement 
Fractures accurately reduced, firmly fixed, and exercised 

DOUBTFUL.—Return to work in twelve months or more. 

If ankle has become stiff in dropped position; if exercises have been 
neglected. 

BAD.—Never return to laborious work 

Displacement unreduced, especially in or near the ankle-joint 
Any angular deformity of the shafts, throwing ankle out of line. 

OS CALCZS 

Caused by falls from a height on to the feet 

Various degrees of comminution Typically the waist of the bone is 
driven downwards and the sides splayed outwards (F*g. 94). May get 
fracture of body of bone of the compression type, fracture of the posterior 
portion—traction fracture due to muscular violence—or fracture of the 
medial tuberosity. In compression fractures involving the subastra- 
galoid joint there is an alteration in the salient angle of Bbhler—normal 
angle 30°. 

Treatment. —Screw traction through a pm in posterior process of the 
os calcis. 

Pressure of the sides of the bone by a screw clamp. 

Fixation in a plaster cast with double traosfixiofi pins [Fxg. 93). 
Prognosis is bad if the displacement has not been reduce May be 
necessary to arthrodese the subastragaloid joint. 
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ASTBAGALITS 

A rare iracture. Seen more commonly now when aircraft crash—"rudder 
bar" fracture. Fractures of the neck may occur, with or without subtalo^ 
dislocation, and posterior dislocation of the body. AvasculUr necrosis may 
follow the latter injury. Bone usually broken into an anterior and posterior 
portion and complicated by dislocation of nearby joints. 

TREATMENT.—Reduce if possible—walking plaster as m Pott's. 

If reduction is impossible—open operation, fix or remove displaced frag¬ 
ment. 



04 —Crush fratture of the os ukis I'tg. 95.—Point of transfixion 

of os calcis. 
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Chapter XXI 

DISEASES OF BONES 

INFLAMMATORY DISEASES OF BONES 

8truotur« of Bones.-'- 

HARD PARTS.— 

Dense Bone forms shaft of long bones, outer and inner tables of flat 
bones, and outer shell of short bones. 

Cancellous Bone forms interior of epiphyses and epiphysial ends of 
shafts of long bones, also interior of short and flat bones. 

SOFT PARTS.— 

Periosteum. —A vascular membrane outside bones, with deep layer of 
growing cells It ceases where the epiphysis joins the shaft. 

Medulla. —A very vascular and lymphatic mass of cellular tissue inside 
the cancellous tissue and in shaft of long bones 
Haversian Canal System —Minute vessels which traverse the dense 
bone, and unite periosteal with medullary vessels 
Cartilage — 

Epiphysial —A vascular layer of growing cartilage between epiphysis 
and diaphysis, from which the growth of the shaft in length takes 
place. Its circumference is connected with the periosteum. 
Articular. —Smooth cartilage covering articular ends of the diaphysis. 
Non-vascular. 

The metaphysis is the growing end of the bone just on the shaft side of 
the epiphysial cartilage. 

VESSELS.— 

Nutrient Artery, with vein and lymphatics, pierce shaft and end in 
the medulla 

Periosteal Vessels supply the periosteum and send inward branches 
to Hkversian canals. 

Epiphysial Vessels, given off from the vascular anastomosis round 
the Joint to the epiphysis, especially at the junction With the shaft, 
where they supply the epiphysial cartilage. 

Haversian Vessels —Minute twigs which join the periosteal with the 
medullary vascular system. 

Lymphatics are present in the perivascular sheaths. 

Belailon of Xnflammotory Prooosses to Bobo Tissues.— 

ORIGIN —Inflammation always begins in the vascular soft tissues, i.e., 
in periosteum, medulla, or metaphysis. 

EXTENSION.—Inflammatory processes spread from periosteum to 
medulla, or from medulla to periosteum, by: (i) Haversian canal system; 
(2) Vessels of the metaphysis. * 

THE HARD PARTS of the bone may be regarded as intercellular material, 
which reacts in three different ways to iifiammation;— 

I. Necrosis. —^Death en masse from acute inflammation with vascular 
thrombosis. 
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2. Caries.— ^Molecular necrosis or ulceration, from subacute inflammation. 

3. Sclerosis. —From chronic inflammation laying down new bone. 

Neoroals is caused by :— 

Periostitis: Acute localized—Acute infective—Chronic syphilitic 
Osteomyelitis: Acute localized or septic—Acute infective — Subacute 
septic, tuberculous, s)7phihtic. 

Toxic poisoning: Phosphorus—Mercury. 

Senile necrosis, corresponding to senile gangrene 

Avascular necrosis is a traumatic form, resulting from cutting of! of the 
blood-supply to a portion of the bone, e.g , the head of the femur in sub¬ 
capital fractures. 

Necrosis corresponds to gangrene or sloughing of soft parts. 

Carlea.— An inflammatory rarefaction of bone : Simple (as m repair of 
fractures)—Septic (inflammation of cancellous tissue)—Tuberculous (the 
commonest form of caries)—Syphilitic. 

Caries Sicca. —Caries without suppuration 
Caries Suppurativa. —Caries with suppuration 
Caries Fungosa. —Caries with exuberant granulations 
Caries Necrotica —Caries associated with necrosis of minute portions of 
bone: corresponding to ulceration with sloughing of soft parts. 

Caries corresponds to ulceration of soft parts, and fibroblasts of granula¬ 
tion tissue are represented by multinuclear cells called osteoclasts, which , 
eat into and absorb the cancellous bone • 

Sclerosis results from chronic inflammatory processes : Chronic periostitis— 
Chronic osteomyelitis. 

Simple— in the proximity of some inflammatory focus 111 .soft parts, e.g., 
chronic ulcer over tibia 
Syphilitic— much the commonest 

Tuberculous —rare; beyond area of tuberculous affection 
Sclerosis corresponds to fibrosis of soft tissue, and results from a laying 
down of fresh bone (corresponding to intercellular fibrous tissue) by 
medulla, periosteum, and Haversian vessehs 

PERIOSTITIS 

VARIETIES — 

Acute Localized 

Acute Diffuse or Infective. —Generally associated with infective 
osteomyelitis as cause or effect 
Chronic. —Simple—Tuberculous—Syphilitic (local, general) 

Acute Local Pcrioatltla.— 

CAUSES --Traumatism — Specific fevers — Pyiemia—Alveolar abscess— 
Gout 

RESULTS ~~(i) Re.solution, (2) Chronic thickening, (3) Suppuration 
with necrosis 
PATHOLOGY.— 

In Aseptic Cases —Exudation from deep layer of periosteum. Organ¬ 
ization of this exudation. 

In Septic Cases —Exudation from deep layer of periosteum. Throm¬ 
bosis of vessels. Suppuration of the exudation. Rupture of vessels 
passing ftom periosteum to underl3ring bone, caused by tension of 
exudation Necrosis of fragment of bone which is separated from its 
' periosteum. 
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Acute Local Periostitis — Pathology, continued. 

Necrosed fragment is called the Sequestrum. 

Living bone round sequestrum is rarefied by the infiammatory prolifera¬ 
tion of cells forming Granulation Tissue. 

Reaction between Granulation Tissue and Sequestrum may be:— 

1. Absorption of sequestrum if small and sepsis is at an end. 

2. Erosion of sequestrum by granulations until it is separated from 
living bone. 

3. If sepsis IS still active, the living bone will be absorbed by granula¬ 
tion tissue until sequestrum lies free. Occupies about four to eight 
weeks 

Deep surface of separated periosteum in the nfeantime forms new bone— 
the Involucrum 

Pus under the periosteum escapes through periosteum and soft tissues. 

This opening remains m the involucrum, and is called a Cloaca 
The sequestrum escapes through the cloaca when it is loose, and if the 
cloaca is large enough. 

After the escape of the sequestrum, the granulation tissue lining the 
living bone becomes ossified, forming a dense layer of osteosclerosis. 
TREATMENT.—As for osteomyelitis. 

Acute Diflnce or Infsotlve Porioctitis is practically the same disease as 
Acute Infective Osteomyelitis {see below), the one being the cause or 
effect of the other 

Chroalo Periostitis .—See Chronic Osieoperiostitis (p 2 i()) 

08TB0MTBL1TIS 

VARIETIES — 

Acute Infective —Associated as cause or ehect with infective peri¬ 
ostitis. 

Traumatic —Resulting from infection of an open fracture 
Subacute —Simple or infective—Associated with repair of fractures, 
and with separation of sequestra 
Chronic —Simple—Tuberculoua—Syphilitic. 

Epiphysitis. —An acute infective osteomyelitis of the epiphysis 

Acute Infeotive Osteomyelitis {I'tgs 9^, 97, 9S) — 

AETIOLOGY and PATHOLOGY.— 

Children, five to fifteen being the commonest age, that is, when the 
epiphysial cartilages are in full activity. 

Supervenes on a condition of general Debility. 

Often follows Exanthemata, e g , scarlet fever. 

Often follows Septic Ulcers of mouth, throat, or intestines 
Generally results from a Blow or Wrench. 

Caused by entrance of Pyogenic Micro-organisms.— 

Staphylococcus pyogenes aureus. Common type. 

Staphylococcus pyogenes albus Mild type. 

Streptococcus pyogenes Young children. Very fatal Less extensive 
necrosis. 

Pneumococcus. 

Bacillus colt commums, in mixed infection 
Primary Bony Focus is usually the growing vascular tissue on the 
shaft side of epiphysial cartilage, called the metaphysis 
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VARIETIES of infective osteomyelitis:— 

1 Medult^ary Osteomyeutis. —Medulla becomes inflamed, the veins 
thrombosed, and pyaemia often follows. Haversian vessels are infec¬ 
ted. Bony walls of Haversian canals being unyielding, the exudation 
causes strangulatipn of vessels. This cessation of circulation and the 
toxins kill the bone, producing total necrosis. Periosteum is infected 
Its deep layers suppurate, and it is stripped ofl the shaft. Epiphyses 
escape because.— 

a. They have an independent blood-supply 

6. They are separateil from the shaft by a comparatively avascular 
zone of cartilage 

c They have no perio.stemn through which infection can take place 
i. Acute Arthritis — Suppuration will extend into the neighbouring 
joint — 

a If the epiphysial cartilage lies within the joint capsule, e g., hip or 
elbow 

b. In infants, where epiphysis consists of thm cartilage only, this may 
be perforated, pus .so reaching joint cavity 

c. By extension along soft tissues, e g , biceps tendon into the shoulder- 
joint 

3. ('hronic Abscess —Where infection is mild and resistance is good, 
the inflammatory process may be limited, and an abscess forms in the 
cancellous tissue, surrounded by dense thickened layer of osteosclerosis. 
Commonest at upper end of tibia, lower end of femur, or lower end of 
tibia (Ftg 99) A similar abscess may resullf from tubercle (often 
termed 'Brodie's' abscess, after the .surgeon who first described it). A 
large majority arc of staphylococcal origin 



Ftg qH 


I'tg qt - Osteomyeliti-', early 
stage Infective focus at junction 
of diaphysib and epiphyds. Pus 
has spread to the surface of the 
bone and has partly stnpped the 
periosteum. 

Ftg 07 —Osteomyelitis, late 
stage A massive sheath of new 
mflaininatory bone (the mvol- 
iicrum) has formed round the 
original shaft, which now lies 
dead as a sequestrum (B). A 
ravity filled with pus (C) hea 
Ivtween the sequestrum and the 
involurrum, and rommunicates 
with the extenor by apertures 
(A) in the latter, called efoaoe. 

Fig. 98. —Osteomyelitis. 
I'liagram showing method of 
treatment in late stages. The 
Mivolucnim IS rut away on one 
-Hir of the bone, and tbfe seques- 
'iimi removed. 




218 


DISEASES OF B O E S 


Acute Infective Osteomyelitis, continued. 

TERMINATION.—Apart from complications, all varieties except the last 
two present three stages:— 

1. Stags op Infection and suppuration, when the periosteum is stripped 
oiS all or a part of the shaft. 

2. Stage op Periosteal Ossification. —The pus escapes through one 
or more openings in the periosteum and soft tissues. These are the 
cloacae. The deep layer of the periosteum produces a shaft of new 
bone—the involucrum. 

3. Stage of Separation of the Sequestrum. —Sequestrum is separated 
from the living bone (in total necrosis this will be at its two ends). 
This occupies about four weeks in the case of small bones, up to three 
months in the femur 

SYMPTOMS —Rigor, with high fever Severe pains in the limb. Brawny 
swelling of soft parts. Absence of the scarlet flush of superficial inflam¬ 
mation Tenderness is very great and limited to one spot over the bone. 
Joint can often be moved gently without pain. Severe toxic S3anptoms. 

COMPLICATIONS — 

Local —Acute arthritis (see p. 217). Sloughing of the periosteum, pre¬ 
venting the regeneration of the bone. Destruction of epiphysial 
cartilage, stunting growth Overgrowth of the bone by stimulation 
of chronic inflammation and long-standing hyperaemia. 

General —Septicaemia—Pyaemia—Amyloid disease due to prolonged 
suppuration—spontaneous fracture of the bone 

PROGNOSIS —Always grave It is severe in proportion to Youth of 
patient—Debility of patient—Size of the bone—Extent of the bone 
disease—Virulence of infection. 

Streptococcal infection is almost hopeless. Staphylococcus aureus 
infection is grave Staphylococcus alhus infection is milder 

TREATMENT — 

General Treatment suitable for fever. Chemotherapy with sulpha- 
thiazole when the condition is due to a staphylococcus has produced 
conflicting results Penberthy and Wheeler concluded that with 
correct chemotherapy in conjunction with early and adequate surgical 
drainage of the lesion, the mortality from septicaemia can be greatly 
reduced, and, secondly, chemotherapy limits the amount of bone 
destruction and the appearance of secondary metastatic lesions. 
Again, chemotherapy alone, with immobilization of the limb in a 



hg. 99—'Brodie’s abscess' of the tibia. A 
chiomc staphylococcal infection at the lower end 
of the bone ansing at the epiphysial junction 
and spreading out towards the periosteum. If 
not tr^ted early it causes massive thickening of 
the bone. 
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plaster shell, has cured certain cases of osteomyelitis. X-ray control 
showing revascularization of the necrosed bone, ynfortunately some 
staphylococci are not afiected by chemotherapy, so surgical treatment 
cannot be excluded completely. Penicillin has proved valuable. 
Operation —Lately doubt )ias been thrown on the wisdom of early 
operation. Some would even advise no operation unless an abscess 
points. Probably some delay in operating will give better results. 
Simplest Operation. —In early acute cases: incise periosteum, drill 
several holes into metaphysis. 

Closed Vaseline Pack. —The cavity in the bone is made as vride and 
shallow as possible (like a saucer), and the soft parts are drawn aside 
The whole cavity after swabbing with iodine and spirit is packed with 
vaseline gauze without any sutures. The whole limb is encased in 
plaster-of-Paris so as to give absolute fixation of the joints above and 
below the inflamed bone. No window is cut. The plaster is left for 
4 to 8 weeks in spite of unpleasant smell. Only increase of pain or 
persistent rise of temperature requires the plaster to be cut. The 
wound toilet, vaseline pack, and plaster are renewed at intervals of 
6 to 8 weeks, and after about two or three such renewals healing will 
have occurred. This treatment saves many months in hospital, and 
many painful dressings. (Wmnett Orr ) 

Diaphysectomy. —Total removal of the afiected diaphysis is never 
justified except for the clavicle and fibula If done for other long 
bones it will lead to non-regeneration • 

It total necrosis has occurred, cut sequestrum in. two and twist each 
end off from epiphysis' except in case of humerus, femur, or tibia, 
when sequestrotomy must be delayed until the involucrum has formed. 
When involucrum has formed, wait until examination by the probe 
shows that the sequestrum is loose, then enlarge cloacae and remove 
sequestrum. 

Amputation may be needed: When sequestrum is inaccessible, eg., at 
the back of lower end of the femur—When pyaemia is present—^When 
exhaustion threatens life—When suppuration in a large joint occurs— 
When lardaceous disease has begun 

Traumatio OsteomyelitlB.— 

CAUSES.—Septic open fractures—Amputations—Any bone operation. 

SYMPTOMS.—Inflammation and suppuration of wound—End of the bone 
is seen or felt to be white and bare. 

High temperature, with rigors or pyaemia, may occur 
Portion of the bone is extruded as the sequestrum. 

Sequestrum: Tubular or conical It outer surface is pitted by 
granulations 

TREATMENT.—Open up wound. Scrape out medullary tissue and drain. 
Amputate if pyaemia persists. 

CHRONIC OSTBOPBRIOSTITZS 

Usually primarily a periostitis, but by extension the disease afiects the 
Haversian canals and medulla, and produces a general sclerosis and thicken¬ 
ing of the bone. 

LOCAL.—Caused by local periostitis, e.g., beneath a chronic ulcer, or by 
trauma, rheumatism, syphilis. A hard node is formed by new periosteal 
bone, in which the Haversian canals nin at right angles to the surface 
Latec this becomes sclerosed. 
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Chronic Osteoperiostitis, eoMtmued. 

DIFFUSE.—As an extension from the local variety 
In syphilis as a primary diffuse periostitis or round a central gumma. 

In tubercle from a central abscess or other chronic focus. 

SYMPTOMS.—Deep aching pain, worse at night Bone is felt to be 
thickened, and seen to be so by the X rays. 

TREATMENT.—Rest, counter-irritation, with iodides internally 
If the pain is severe, an operation may be necessary. The bone is 
exposed, the perio.steum stripped off, and the medulla opened by the 
trephine or gouge 

Amputation may required in the worst cases 

TUBERCULOUS DISEASE OF BONES 

Variatioa of Tuberoulous Dlsoaoo.— 

1 MILIARY TUBERCLE.—Very rarely found in the bones in general 
infection 

2 CASEOUS FOCI.—Usually situated towards the end and near the 
surface The following zones occur from within outwards.— 

a. A Mass of Caseous Material occupies the centre. This represents 
the first seat of the disease, the cells of which have died and undergone 
fatty degeneration. 

b . Granulation Tissue containing tubercles in which all bony trabeculae 
have been absorbed 

c A Zone of Sclerosis, containing .small round cells instead of fatty 
tissue 

d A Zone ok Rarefying Osteitis at some distance from the deposit. 
The whole proce.ss spreads to the periphery, whether joint or periosteal 
surface. 

3 NECROSIS WITH SEQUESTRUM FORMATION.—This also occurs 
chiefly m the ends of long bones. The sequestra vary in size, and are 
often wedge-shaped, with the base of the wedge towards the joint Here 
three zones occur, viz. — 

a. The Central Sequestrum, in which the trabeculae are thickened 
b A Zone of Tuberculous Granulations. 

c . A Zone of Rarefying Osteitis 

The formation of caseous foci and of sequestra often occurs at the same 
time and locality The sequestra often remain attached W a long 
time to the living bone at one spot. 

SUPERFICIAL CARIES.—This occurs beneath the cartilage of a joint 
or the periosteum of the shaft The surface is covered by caseous debris. 
Beneath this is more or less osteosclerosis. At a little farther distance a 
zone of osteoporosis. It very seldom extends deeper than a quarter of 
an inch from the surface. 

5 TUBERCULOUS PERIOSTITIS.—Commonest iii the ribs and verte- 
breP Produces caries of the underlying bone, together with chronic 
abscesses spreading along the bones and tracking to a distance. 

f) OSTEOMYELITIS (also epiphysiti.s).—Most often .seen in the phalan¬ 
geal, tarsal, and carpal bones. 

Tuberculous Dactyutis is common m chikhren. A localized swelling 
occurs over a phalanx or metacarpal bone, in wldcfa tiflbercnlons caseous 
processes expand the bone and break through the outer shey. 
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In adults, difiuse thickening from periostitis and the formation of central 
sequestra is commoner. 

In either case neighbouring structures are affected by extension.'Viic.: 
(i) Joints, (2) Tendon sheaths; (3) Adjacent bones, especially In the 
wrist and ankle. 

7. CARIES SICCA.—Is very rare, except in the shoulder-joint. Instead 
of soft tuberculous granulation tissue, firm fibrous tissue forms on the 
surface, and the bone steadily atrophies. It is accompanied by ankylosis 
with muscular atrophy. 

8 DIFFUSE OSTEOSCLEROSIS.—This occurs for some distance along 
the shaft of a bone in the neighbourhood of an old tuberculous process 
The bone becomes dense and thick. 

g. CHRONIC DEEP ABSCESS.—Usually situated near the epiphysial line 
It IS lined by a thick pyogenic membrane and surrounded by a thickened 
mass of sclerosed bone. This thickening often extends up the shaft. 

Distribution of Tuboronloua Bono Loolona.— 

Cranial Bones.—R arely become carious, with external absce.ss 

Vertebra. —Central osteomyelitis or superficial canes 

Ribs. —Periostitis with abscess. 

Long Bones. —Epiphyses, caseation, necrosis, osteomyelitis, or chronic 
abscess—^this is much the commonest situation. Diaphyses rarely the 
seat of periostitis, osteomyelitis, or chronic abscess. 

Pelvis. —^Near the sacro-iliac joint or any of the epiphyses, e.g , the crest 
of the ilium. 

Carpal, Tarsal, and Phalangeal Bones. —Commonly affected by osteo¬ 
myelitis, necrosis, or caries The os calcis, astragalus, .scaphoid, or one 
phalanx, may be separately diseased, but usually more than one bone or 
joint IS affected. 

Mgnm.— 

Pain. —Generally in proportion to the depth of the lesion and its subjection 
to pressure. Pain of a dull aching character. 

Swelling. —(i) Of the bone, (2) Of the soft parts over it; (3) Abscess 

Abscess. —An abscess forms without inflammatory phenomena,* and m 
deep bone disease tracks to a distance. 

Fever. —Usually absent before the abscess breaks or becomes infected. 
Occasionally is well marked in purely tuberculous abscess of bones 

Joint Symptoms. —Deformity, immobility, pain, etc 

X Rays. —£arl3r radiographs are often negative, but later ones show 
marifed decalciiication, l^th in and around the lesion 

Trnntmnnt.— 

Constitutional Treatment, with rest to the affected part by immobiliza¬ 
tion. Usual to immobilize the limb with plaster-of-Paris. Passive 
h3rperaemia in suitable cases. 

Operative. —When the above has failed, or on the occurrence of an abscess, 
the part is laid open, the diseased part scraped away, sequestra are 
remo^^, and the cavity is rubbed with iodoform or iill^ wii^ iodoform 
paste. 

Amputation ns rarely required, and then generally in the case of a finger, 
hand, or foot, where the disease has spread to several bones and joints. 

' Occasionally necessary in the foot when multiple sinuses are present and 
the majority of the tarsal bones are affected. 
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8«ooadftry Syphilis.— 

SYMMETRICAL LOCALIZED PERIOSTITIS—hard nodes.—These occur 
most commonly on the tibia, associated with aching pain, worse vrhen the 
part is warm, e.g., at night. It is a late secondary lesion, and may also 
occur in the tertiary stage 

Tertiary Syphllle.— 

1. GUMMATA.—These are usually subperiosteal. 

Ths Cranial Dones are the commonest site, especially the irontals and 
parietals. A firm nodular swelling first appears, which then softens 
and fluctuates. Bone beneath presents (i) Carious Destruction. 
whereby a circular clean-punched hole is produced which very rarely 
perforates the skull; (2) An Osteoplastic Periostitis at the margin, 
forming dense new bone; (3) An Extensive Sclerosis, which may 
aflect the whole vault of the skull or only that part under the gumma. 
When the gumma breaks and sepsis is admitted, a Foul Ulcer results 
and the bone becomes necrosed and black 
By an Extension of these Processes a large part of the cranium may 
be alxected' (i) By worm-eaten erosion; (2) By heaping up of new 
bone; (3) By sclerosis; (4) By necrosis due eimer to sepsis or to a 
cutting ofi of the blood-supply by sclerosis. The sequestrum remains 
for years without separating 

By an Extension through the Skull, similar conditions may occur 
between the skull and dura, the deep surfaces of the bones being then 
affected. 

The Palate and Maxillary Bones, the Vomer, Ethmoid and Nasal 
Bones may be destroyed by submucous guramata, or by the extension 
of tertiary ulceration. 

The Long Bones are rarely attacked by central gummata. In this 
case spontaneous fracture may occur, which is very slow in uniting. 

2. OSTEOSCLEROSIS.—A diffuse osteoperiostitis may affect any of the 
bones, but especially the tibia, femur, humerus, radius, and ulna. Con¬ 
stant aching pain, worse at night, is complained of, and the subcutaneous 
parts of the bone become thickened. The X rays show irregular thickening 
under the periosteum of the whole shaft. The bone remains permanently 
hard and heavy, and necrosis may take place. (See Fig. 16, p. 53.) 

Inherited Syphilis. —May affect the osseous system as follows:— 

I OSTEOCHONDRITIS OF THE NASAL SEPTUM, with necrosis of 
the cartilage—'snuffles' produced. Nose then becomes characteristically 
depressed. 

2. EPIPHYSITIS within the first year. Epiphysis is broader than usual, 
of a yellow colour when sectioned. Usually symmetrical and associated 
with a periostitis extending along the shaft of the bone, giving the bone a 
fusiform enlargement, whereas in rickets the enlargement is irregular. 
Occasionally epiphysis is detached—^pseudo-paralysis. 

3. PARROT’S NODES ON THE SKULL.—Patches of local periostitis 
affecting the frontal bones—'hot cross bun' skull. 

4. CRANIOTABES OF THE VAULT OF THE SKULL.—First six 

months--there is absorption of the bone. Mky be merely a constitu¬ 
tional effect as it also occurs in rickets. # 

5. SYMMETRICAL OVERGROWTH OF THE TIBIiE.—Usually near 

puberty. Anteroposterior cu^ature of the sabre tibia ^ Tibia 

IS sclerotic. May be associated with a symmetrical synovitis. 
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Aetiology. —^Essentially a deficiency disease due to lack of vitamins A and D 
in tiie diet. 

AGE.—Occurs in first and second years (see also Late Rickets, p. 224). 
CLIMATE, etc.—Cold, damp, and dark encourage it Lai^e cities have 

JUOSt C3'S0Sa 

DIGESTIVE DISTURBANCES.—Slight diarrhoea and vomiting often 
precede or accompany nckets. 

ERRORS OF DIET are the most constant factors. 

In Breast-fed Children it is very rare, but occurs on prolonged lacta¬ 
tion, or lactation during pregnancy. 

In Hand-fed Children it is common—either when fed on exclusively 
farinaceous food, or fed with cow's milk in a form in which the casein 
and fat are vomited. 

The Deficiency of Protein, Animal Fat with Fat-.soluble Vitamin 
and Earthy Phosphates in food, is the cause 
DARK UNHYGIENIC DWELLINGS. 

Ssrsnptoms and Signs : Osnaral.— 

Anamia, with marked deficiency in red cells 
Muscles are flabby and weak. 

Bones are all soft and inclined to bend 

Ligaments soften and stretch. , 

Tendency to Profuse Sweating, especially over the forehead'. 
Temperature is subnormal. 

Susceptible to gastro-intestinal and respiratory disturbances, e g., bronchitis 
and bronchopneumonia. 

Protuberant aMomen, with large liver and spleen (these are probably cases 
complicated by congenital syphilis). 

Nervous Symptoms. —Convulsions—Laryngismus stridulus (laryngeal 
spasm often precedes a general convulsion)—Tetany (painful involuntary 
muscular contraction; especially afiects the hands and Ifeet; thumb is 
drawn into the palm, and fingers form cone-shaped hand) 

General Nutrition —Two types: (i) Thin. (2) Fat and flabby 

Symptoms and Signs : Bonos.— 

CRANIUM.— 

Thin Patches, from deficient inner table = craniotabes. 

Thick Bosses of red vascular bone on panetals, frontal, occipital. 

Head is flattened from before backwards 
Forehead is broad, square, and projecting. 

Four Eminences over the frontal and parietals are separated by a -f 
groove. 

Fontanblles (especially the anterior) remain open up to the second or 
third year. 

Teeth erupt late (eleventh or twelfth month). Come in irregular order. 
Fragile, deficient in enamel, and are shed early Notched with small 
segment of a large circle. 

THORAX.—^Transverse groove at the level of lower end of sternum. 
Vertical grooves at junction of ribs and cartilages. Prominent sternum. 
Beading of the ribs where they join the cartilages. 

SPINE.'— Long curve backwards (kyphosis). Often lateral curve (sooUosis). 
These often become permanent if uiey are not corrected bef^ tne rlcketo 
is cured. 
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Ridcets—Symptoms and Signs—Bones, cot^vnued, 

PELVIS.—Contracted and flattened from before backwards. Conjugate 
diameter, especially at brim, is diminished. Sacro-vertebral angle 
becomes acuter and more prominent Anterior superior iliac spines lie 
as far as or farther out than the crests of the ilia 

ARM BONES.—Enlargement of lower radial epiphysis. Radius and ulna 
bend when child crawls 

LEG BONES.—Enlargement of epiphyses, e.specially of lower tibial epi¬ 
physis. Bending outward and forward of lower third of tibia Bowing 
of the femur outwards and furu.irds Talipe.s valgus 'I'nlipes varus 
rarely, secondary to bowed tibiie 

Histology.— 

EPIPHYSIAL CARTILAGE —Greater m circumference than normal 
More vascular. Thicker about (luarter or half an inch, as compared 
with normal one-tenth 

Zone of proliferating cartilage cells is thickened Cells are irregularly 
arranged. Cells are increased in proportion to matrix 
Zone of crlcified cartilage is thickened Calcification is very irregular 
Line of ossification is uneven Islets of cartilage are left in the midst of 
ossified tissue 

SHAFT.—Subperiosteal layer of boiie is more vascular and spongy than 
normal. Hyperplasia and defective ossification occur in the suHace of 
flat bones Compact bone and cancellous bone have vessels much larger 
and more numerous than normal, at the expense of the osseous tissue. 
Haversian canals are wider than normal 

Itosnlts on the Bone as a Whole.—The bone is thicker, but weaker Con¬ 
tains only 40 per cent earthy matter, as compared with normal 60 per cent. 

Very liable to greenstick fractures Bends so that all natural curves are 

exaggerated. 

ON RECOVERY —The spongy bone becomes somewhat denser than 
normal. The concavities of the curves are filled by buttresses of new 
bone, and thus the curves tend to be restored to the normal. This is in 
contrast to syphilis of bone where there is no buttressing of the bone. 
Premature ossification of the epiphysial cartilages leads to stunting of 
the growth 

Varlatios.— 

FCETAL RICKETS —Fractures of the bones, bending of the ribs, hyper¬ 
plasia of cartilages, are sometimes found when the child is born. 

SCURVY RICKETS —Often has a sudden onset, with pyrexia. Usually 
at 6-10 months Extreme tenderness of the limbs. Periosteal swellings 
of haemorrhagic nature. Especially over the femur and tibia. The 
epiphyses may be detached, or spontaneous fractures occur Spongy 
gums. Ecchymoses and other hemorrhages, e g , hematuria, epistaxis, 
or blood-stained diarrhoea, combined with other signs of rickets. 

LATE RICKETS —Occurs about the age of puberty. Skull is not afiected. 
Is similar to ordinary rickets but its effects are confined to the long 
bones, and the constitutional symptoms are much less marked. Its cause 
is unknown. 

RENAL RICKETS.—Occurs in children. Usually between the ages.of 
xa and 14. Associated with the s^pis of renal insuflicleney (oft^ cot- 
geoital lesions). Chronic interstitial nephritis. Urine cdpious, low 


OSTEOCHONDBIT IS JUVENILIS DEFORMANS 885 

specific gravity, blood-urea increased. Usually there is ^so oVwacti^ty 
of the parathyroids and an excessive calcium excretion. The bones 
become t>ent and also deformed at the ends by collapse of the metaph3rsis. 
When the hips are affected, it may be mistaken for tubercle. Due 
calcium/phosphorus imbalance and excessive calcium excretion in the 
urine. No treatment known. Any operation is likely to be fatal. 

Treatment.— 

THE DIET should contain fresh protein and fat in an assimilaUe foma. 
Fresh milk, properly diluted and peptonized, if necessary, or mixed with 
lime-water. Raw meat juice, cream and eggs, custard puddings Also 
lime-juice, fruit, and vegetables in scurvy rickets. 

SUNSHINE AND FRESH AIR. 

DRUGS —These are only of secondary importance Cod-liver or halibut 
oil m thin children, and phosphate of iron 
SURGICAL —In the acute stage of rickets, deformities should ^ prevented 
or corrected by splints, bandages, and manipulations, the child not being 
ciUowcd to 

For deformities of the legs left after rickets has ceased, osteotomy will 
generally be required 

OSTEOCBONDBITXS JUVENILIS DEFORMANS 

{Pseudocoxalgia Perthes’, Legg’s, or CalvS’s Disease)^ 

Definition.— A flattening of the epiphysis of the head of the femur {Fig. loo) 
An affection of the epiphysis allied to Schlatter’s disease of the tibial 
epiphysis and Kbhlei't. disease of the tarsal scaphoid 

Aetiology. —Generally occurs in healthy boys aged 5 to lo years 

Pathology. —Exact cause unknown Probably a low-grade pyogenic infec¬ 
tion or the result of trauma Head of femur becomes fragmented and later 
'mushroomed', with shortening of neck, and later neck becomes thickened 
and broad 

Clinical Features. —Slight pain in the hip and associated hmp Negligible 
wasting of the muscles Flexion practically full and extension full Abdqc- 
tion in the flexed position limited Inversion and eversion become limited as 
the head of the bone becomes flattened X-ray appearances vary with tte 
stage of the disease No decalcification of the bones (cf. tuberculous hip). 
The head of the femur is dense and flattened and later becomes' fragmented 
in appearance, and the neck of the femur thu kene'd and broad. 



Fig, 100 . — Perthes’ disease. > 
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Osteochondritis Jurenilis Deformans, continued. 

Treatment. —Rest in recumbency with traction on the affected femur is 
necessary until X rays show that the head has re-formed. This may need 
twelve months of treatment. Adequate early treatment prevents nsten- 
arthntic changes developing in later years 

ACHONDROPLASIA 

Definition. —A defective growth of all the bones which develop from cartilage. 
It differs from rickets in not manifesting its results until some years after 
birth. It is often hereditary 

Stunting' of the Long Bones. —The growth of the shaft of the bones from 
the epiphysial cartilage is very slight, so that the limbs grow in thickness 
but not in length The adult is a dwarf 

Changes in the Bead. —The vault of the skull, which grows from mem¬ 
brane, is normal, whilst the base of the cranium and face are stunted. 
Mental condition is normal 

Bands. —The stumpy, thick fingers cannot touch one another at their tips, 
but diverge like the spokes of a wheel 

OSTEOMALACIA 

Definitton. —An absorption of the hard parts of the bones, resulting in 
bending and fractures 

Aetiology. —In over 90 per cent it affects women, and usually begins during 
pregnancy. 

Pathology. —^The compact parts of the bone are replaced by a fibro- 
cellular tissue, whilst very vascular pulpy marrow fills the medullary 
cavity The earthy .salts are reduced to a sixth of their normal pro¬ 
portion. Possibly the absorption of the bony salts may be due to the 
over-production of an internal secretion by the ovaries, together with lack 
of sunlight. 

Symptoms. —Severe deep-seated pam in the spine, pelvis, and leg bones. 
Emaciation and exhaustion Later the limbs become bent or broken, and 
the pelvis is pressed into a tnradiate shape which makes parturition im¬ 
possible 

Trontment. —Odphorectomy has no influence on the disease. Diet rich in 
calcium and vitamin D. 

GENERALIZED OSTEITIS FIBROSA 

{Fibrocyshc Dtsease, Von Recklinghausen's Disease) 

DefinlttoB. —A disease of middle age, in which a development of fibrous 
tissue and cysts occurs in the shafts of the long bones, females being more 
often affected than males. 

Symptom*. —Pain of a dull aching character is common, even before fracture 
has taken place. General lassitude and debility are present in advanced 
cases. Commonly only one or two bones are affectecL Sometimes many 
of the long bones and phalanges, 'together with tiie skull and pelvis, are the 
seat of disease. 
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Three abnormal tissues may take the place of the bone-marro^ or of ^ 
cancellous tissue, and these may be present alone or together in varying 
proportions:— 

1. Cysts with a simple lining. These may develop after a fracture, 
or they may be the cause of a spontaneous fracture. 

2. Large masses of white fibrous tissue which cuts like a turnip. 

3. Collections of cellular material in which are contained many multinu- 
cleated giant cells. 

The development of fibrocystic tissue in the centre of the bones leads to 
bending or to fracture. The shaft of the humerus and the upper end 
of the femur are the commonest sites for these manifestations. If un¬ 
treated the fractures heal very badly and the deformities progress. 
Urinsuy symptoms: Unnary calculi are common, in the kidneys or bladder. 

Pathology. —^Associated with and probably resulting from a parathyroid 
excess. There is usually present a parathyroid tumour. There is a high 
blood-calcium and a high calcium excretion, r6-i8 rag./ioo c.c. Blood- 
phosphorus is normal. 

Traatmont. —^The association of generahzed fibrocystic bone disease with 
high blood-calcium justifies exploration for a parathyroid tumour, which 
may be embedded in the thyroid gland or hidden in some recess behind the 
thyroid or behind the sternum 

LOCAL TREATMENT OF THE BONE LESIONS.—Sc/s below. 

LOCALIZED FIBROCYSTIC DISEASE 

Special Features. —In this disease only one or two bones are affected. The 
patient is usually young, about 15 to 25 A localized cyst is associated 
with a spontaneous fracture. There is no change in the calcium meta¬ 
bolism and no parathyroid derangement 
Treatment. —^Expose the site of the cyst, open fully and scrape out the 
cavity. Splint efficiently so as to prevent deformity. The most efficient 
kind of splint is an internal bone-graft Cure often results following spon¬ 
taneous fracture 

OSTEITIS DEFOBMABS 

[Paget’s Disease of Bone) 

Definition. —A disease consisting in late overgrowth of the long bones, with 
thickening and bending. 

Pathology. —The bones become softened, thickened, and lengthened. The 
natural curves are exaggerated by bending. The cause is quite unknown 
In a few cases multiple sarcomata have grown in the affected bones. There 
is atrophy of the compact tissue and absorption of the calcium salts amd a 
deposition of subperiosteal new bone 

Symptoms and Course. —Severe dull aching pains come and go. and are 
usually regarded as rheumatic. The onset is very insidious, and the 
patients live to an old age. 

Defbrmltiea.— 

The Cranium becomes thickened and enlarged by an eccentric hyper¬ 
trophy, the face remaining unaffected. 

Tbs Spins assumes a long k3rphotic curve, with much pain and stiffness. 
Tbs Lsg Bones become bowed forwards and outwards. 

Trostmoatt —^Linear osteotomy for relief of pain. 
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ACROMEOALT 

Definition. —A bony overgrowth affecting chiefly the jaw, hands, and feet, 
and leading to gigantism. 

Aetiology. —Men and women are equally affected, and the disease begins in 
young adult life 

Pathology. —Always associated with overgrowth of anterior half of pituitary 
body, which may ultimately lead to death by cerebral compression. Bony 
changes are merely those of overgrowth 

fiynaptome. —Pam is indefinite and intermittent. Headache and lassitude. 
Some abeyance of the sexual functions, shown by amenorrhcea m women 
and impotence in men Appetite and thirst are excessive. 

Sims. —^The hands and feet enlarge, but more in length than breadth, the 
fingers becoming spatula-shaped The jaws, especially the lower, become 
large, and the lips thick. Gigantism is not always present, but nearly 
all giants are examples of acromegaly 

NEW GROWTHS OF BONES 

Innocent Tumours.— 

Fibroma (periosteal) 

Lipoma (periosteal) 

Chondroma 
Osteoma (exostosis) 

Aneurysm by Anastomosis —A rare condition, found usually m the 
cranial bones, producing thinning of the bone over a pulsating tumour. 
Blood Cysts. —Found in the cancellous ends of the long bones, probably 
the remains of myeloid sarcomata. 

Simple Cysts. —Fibrocystic disease occurs in the shafts of the long bones, 
especially in the humerus or femur It causes atrophy of the bone with 
bending or fracture. 

Hydatid Cysts. —May occur in the long bones or the pelvic bones, arising 
in the medullary cavity without the formation of any parent cyst, the 
daughter cysts lying free. A chronic thickening of the bone occurs, later 
a spontaneous fracture 

Osteoclastoma.— -The commonest growth It occurs in the lower ends of 
the femur and radius, and the upper ends of the tibia and humerus (i.e., 
the ends, m which the most active growth takes place); also in other 
epiphyses, the lower jaw, the diplo6 of the skull, or as an epuhs. It is 
gener^ly innocent, rarely causing metastases, and not recurring after 
local re.moval. It is extremely vascular, the blood spaces often breaking 
down to form haemorrhagic cysts It often pulsates A bony skeleton 
pervades the growth. £gg-.shell crackling is common [Pig- loi.) 
Treatment. —X rays and r^ium have a beneficial effect, but this is only 
temporary Small early growths are treated by curetting and swab¬ 
bing with pure carbolic acid. Larger growths, by excision of part of 
the articular end, using a bone-graft for reconstruction. 

BIAUGNANT TUMOtTRS 

Maybe: (i) Primary; (2) Secondary 

Primary Malignant Tumoum. —(i) Sarcomata: (2) Ewing's tumour or 
sarcoma; (3) Multiple myelomata. 
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. SARCOMATA.—^Maybe: (a) Parosteal. (6) Periosteal, (c) Endosteal. 

a. Parostbal. —Spindle-cell tumours at insertion of muscles and tendons. 
Local and free excision. Improper excision will result in recurrence 
wirii increased malignancy. 

b. Periosteal. —Yecy malignant—^puberty and adolescence—ends of 
long bones, usually lower end of femur and upper end of tibia 
{Fig. 102). Leg affected 4-5 times more often than the arm. Rapid 
growth and pam an early feature as periosteum is stretched. Affected 
area has distended veins over it and is usually spindle shaped. Later 
the tumour may become pulsatile. Soft tissues invaded later. Dis¬ 
semination is early and rapid, by the blood-stream. Secondary 
deposits in the lungs. 

X-ray Appearances. —(i) Rapidly gibwing tumours show bone destruc¬ 
tion (osteolytic t3^e). (2) Less rapidly growing tumours produce 

subperiosteal new bone giving the characteristic 'sun-ray' spicule 
formation. 

Diagnosis .—Either very easy or difficult. Slowly growing sarcomata 
may be confused with a S3rphilitic process If Wassermann reaction 
is negative, diagnostic deep X-ray therapy is indicated; no effect 
on inflammatory processes in bone, but causes bone formation in a 
sarcoma Biopsy is contra-indicated 



Ftg. 101.—Ostooclastoiiia of lower end P'tg. loa.—Periosteal sarcoma of tibia, 

of radius. 
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Primary Malignant Tumours—Sarcoma, continued 

c Endosteal. —Round or spindle shaped—usually medulla of a long 
bone Pain due to rapid growth and destruction rather than expan¬ 
sion of the bone. Spontaneous fracture may occur May be confused 
on radiography in early stages with a myeloma Destruction of com¬ 
pact bone with little sclerosis and periostitis 
Treatment .— 

I. Amputation, High above the growth, or, if not possible, above 
the growth followed by deep X-ray therapy Always X-ray 
chest to exclude secondary deposits 

2 Injection of Coley’s fluid (mixed toxins of streptococcus of 
erysipelas and B prodigtosus) Doubtful value now being 
abandoned 

3 Deep X-ray therapy 

Prognosis —Poor. Of 650 cases, only 17 cured 

2. EWING’S SARCOMA —Rare tumour affecting the middle of the shafts 
of long bones. Signs resemble a subacute osteomyelitis—^pain, local 
tenderness, and slight pyrexia X-ray shows bone destruction with 
some sclerosis around and the laying down of subperiosteal new bone in 
definite layers parallel to the shaft Prognosis is poor. Deep X-ray 
therapy causes rapid retrogrc.ssion of the growth, but local recurrence 
IS usually the rule Secondary deposits are less radiosensitive, they 

’ occur in glands and the viscera 

3 MULTIPLE MYELOMA —Age 40-50 Multiple growths in the marrow 
—usually spine and flat bones— with destruction of cortical and compact 
bone Bence-Jones proteose m urine X-ray resembles multiple 
secondary deposits Treatment of no avail 

Secondary Malignant Tumours.— 

CARCINOMA —From primary sites m breast, bronchus, thyroid, prostate, 
and kidney Cause pain and spontaneous fracture Union may occur 
Secondary deposits from prostate are osteosclerotic 

SARCOMA.—Spontaneous fractures occur never unite 
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Chapter XXII 

INJURIES OF JOINTS 

SPRAINS 

Definition. —Subcutaneous traumatic injury of soft parts connected with 
a joint, i.e , of muscles, tendons, and ligaments 

Varieties.— 

Sprain Without Swelling. —Otherwise known as a strain. Parts have 
been stretched and not torn 

Simple Uncomplicated Sprain —Muscles, tendons, or ligaments torn. 
Sprain Complicated by a Fracture 
Sprain Complicated by a Nerve Injury 

Symptoms.— 

PAIN —Tvacalized'—due to direct injury Referred —due to nerve lesion. 
SWELLING—Immediate—due to hcBmorrhage, may occur at a distance 
from injury, e g , in ham from sprain in thigh I^ate—due to mflamma* 
tory effusion * 

NUMBNESS —Temporary—due to nerve shock Lasting more than 
twelve hours—due to nerve lesion 

Diagnosis.— 

1 Fracture must be determined or excluded by X lays 

2 Gross Nerve Lesion —Distant pain, numbness or paralysis 

3 Dislocation —Alteration of relations of bony points 

Troatment.— 

STRAINS, OR SPRAINS WITHOUT SWELLING — 

Injection of Local Anaesthetic into the affected area, firm bandaging, 
and encouraging early active movements 
Massage begun with twenty-four hours. 

SIMPLE SPRAINS WITH IMMEDIATE SWELLING — 

Rest, with hot fomentations until increase of swelling ceases 
Hot lotio plumbi c opio 

Elastic Pressure with erfipe bandage or strapping 
Voluntary Movements as soon as can be used without pam 
If an important ligament has been torn, e.g., the lateral ligament of knee 
or ankle, then efficient splinting should be adopted, so that no strain 
can be put on the tom ligament for four to six weeks 
SIMPLE SPRAINS WITH LATE SWELLING — 

Elevate the limb till swelling disappears If necessary aspirate the 
joint. Put on a firm covering of Unna's paste or Elastoplast 

TREATMENT OF SPRAINS WITH A FRACTURE —If only fissured, 
and not complete fracture, treat as above 

If fracture has detached piece of bone, put up in a plaster case with early 
active movements oi the nearby joints. 
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Sprains—Treatment, cotUtnued. 

TREATMENT OF SPRAINS ASSOCIATED WITH GROSS NERVE 
LESIONS.— 

For painful nerve lesions: Rest, and not massage. 

For numbness: Massage, galvanism, or operation. 

Ilamots Results of Sprains.— 

PREVENTABLE — 

Pain and Stiffness of Joints —The late results of immobilization and 
want of active movements 

Muscular Wasting and Relaxation of Joint.—S hould be prevented 
by massage and electricity 

Deformity arises from a fracture which has been overlooked. 
UNAVOIDABLE sometimes —Osteo-arthritis—Local paralysis—Myositis 
ossificans. 

MYOSITIS OSSIFICANS—Arises in tom muscles Nearly always 
associated with unwise or ill-timed passive movements Slow develop¬ 
ment. Not painful Swelling of affected muscles Stiffness and diffi¬ 
culty in movement 

Treatment —Prolonged rest (six months) Mass diminishes, but does 
not disappear. 

Diagnosis —From sarcoma or periostitis 

X rays show mass in muscle away from bone Absence of pain or heat. 

DISLOCATIONS 

Causes.— ‘ 

1. TRAUMATISM — 

2. CONGENITAL CONDITIONS — 

Causes (theoretical) —Malposition or injury in utero Failure of one of 
the joint surfaces to develop, e g , nm of the acetabulum, iliac portion 
of the acetabulum, head of the femur Foetal disease of the joint or 
muscles 

Joints Affected —Hip (common), jaw, shoulder, wrist, and patella 
(rare) 

3 PATHOLOGICAL CONDITIONS —May be— 

1 Distension of capsule by exudation. 

2 Destruction of either articular surface by disease. 

3. Muscular Traction after the destruction of ligaments. 

Any of these may occur in Acute septic arthritis (especially 1), tuber¬ 
culous disease (especially 2 and 3), osteo-arthritis; Charcot's disease. 

TRAUMATIC DISLOCATIONS 

Causes.— 

PREDISPOSING —Shallow articular cavity. Lax muscles and ligaments 
Adult age and male sex 

EXCITING.—Violence—generally indirect Muscular action in lower 
.jaw, patella, or humerus—rare except after previous dislocations. 

Voiietfes.— 

Complete. —Articular surfaces are completely separated. 

Incomplete (subluxation) —Articular surfaces only partly separated. 
Compound. —External wound communicates with joint cavity. 
Complicated —Associated with injury of vessels nerves or viscera. 
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sign*.— 

LCKAL CONTUSION OF PARTS.—Pain—Swelling—Bruising, 
RESTRICTED MOBILITY. 

DEFORMITY.—Articular surfaces felt in abnormal position. Altered 
relation of bony points. Altered axes of bones related to the joint. 

Anatomy of Dislocation.— 

OF RECENT INJURIES.— 

Ligaments are tom. especially the cap.sular ligament. 

Muscles torn or stretched. 

Tendons stretched, tom, or hitched round dislocated surfaces. 

Vessels and Nekves contused or torn 
Articular Cartilage fissured or torn 
Bony Points often fractured 

Articular Cavity and surrounding parts are filled with blood 
OF OLD UNREDUCED DISLOCATION — 

Articular Cavity becomes filled with fibrous tissue 
Head of Bone loses its articular cartilage, becomes buried in dense 
adhesions or surrounded by new false joint 
Muscles become adaptively shortened 

Tendons acquire new attachments. Muscles, tendons, and ligaments 
are matted in fibrous tissue. 

Bone on which movable bone rests atrophies at point of contact. Is 
heaped up by periostitis round the point of contact • 

If the dislocation is kept at rest for several weeks. Fibrous Union takes 
place. 

If the dislocated limb is not kept at rest, a False Joint is formed. 

Treatment of Dislocations.— 

REDUCTION by — 

Manipulation, to make the head of the bone retrace its way through 
the hole m the capsule 

Traction, to overcome muscular tension Preferably under an anaes> 
thetic Rtirely with the aid of pulleys 
Operation —When the above measures have failed When fracture 
which prevents retention exists, e g , forward dislocation of elbow Mrith 
fractured olecranon When fracture which prevents reduction exists, 
e g , dislocated shoulder and fractured neck of humerus When com¬ 
plicated by ruptured vessels or nerves. 

RETENTION in position of rest.—Rest for one to three weeks according 
to the size of the joint. Active movements of neighbouring joints and 
faradism to the immobilized muscles. Massage and passive movement 
at the end of first week Active movements in addition at the end of 
first, second, or third week 

DIFFICULTIES IN REDUCTION are caused by. Torn capsule embracing 
neck of the bone—Tonic contraction of muscles—Interlocking of bony 
points—Tendons and muscles catching round the neck of displaced bone 

Treatment of Old Dnreduoed DIelocatiene.— 

REDUCTION should be attempted up to the end of the third month. 
Later than four or six weeks it is unlikely to succeed. 

Dangers. —To main vessels and nerves Fracture of the ends of the 
bone. Tearing of the soft parts. 
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Dislocations—^Treatment of Old Unreduced Dislocations, continued. 

MASSAGE AND SYSTEMATIC MOVEMENTS are the best treatment: 
When some mobility exists—^Where there is slight pain—In elderly 
patients. 

OPEN OPERATION is indicated: When no movement is possible without 
pain—Especially in joints of the upper limb—Especi^ly in young and 
working men. 

Attempt at Reposition by division of tendons and adhesions.—Gener¬ 
ally impossible because articular cavity no longer exists. 

Excision of the Joint —Especially useful in the shoulder or elbow, 
where mobility is of more importance than stability 

SPECIAL DISLOCATIONS 

LOWER JAW 

Simple Dislocation.— 

DIRECTION — Forwards, generally bilateral 
CAUSES.—-Yawning—Gags and dental operations 

SIGNS —Mouth cannot be shut In unilateral cases the chin is displaced 
laterally A depression occurs in front of the ear 

TREATMENT —Pressure downwards and backwards on the lower molars 
by the guarded thumbs 

Internal Derangpements. —In persons over middle age Painful clicking 
and snapping m the joint Caused by tear or deformity of the inter-articular 
cartilage 

TREATMENT —By removal of cartilage 

CLAVICLE 

Sternal End.— 

VARIETIES — 

Forward —The bone lies on the manubrium sterni 
Backward —Symptoms occur from pressure on the trachea, oesophagus, 
and vessels 

Upwards —Very rare 

TREATMENT —Draw shoulders back and fix with an 8 bandage 

Acromial End.— 

VARIETIES — Upwards or Downwards 

TREATMENT —Easy to reduce, difficult to maintain Bandage over 
the shoulder and under the flexed elbow Unreduced dislocation is often 
of little importance. If it giv^es rise to pain and stiffness, treat by an 
open operation, maintaining the reduction by using strips of fascia lata. 
If conoid and ^apezoid ligaments affected, then fixation of the clavicle 
to the coracoid by means of a screw. 

SHOULDER 

Primary Dislooatioa.— 

PREDISPOSING causes —Shallowness of glenoid cavity. Laxity of 
capsule Freedom of movements. 
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EXCITING CAUSES.—Falls on outstretched hand or elhow. “Violent 

muscular exertion in cases that have been dislocated before. 

MECHANISM.—Head of humerus tears through capsule in front or below. 

Subsequently displaced forwards or backwards. 

VARIETIES and anatomy of each:— 

1. Subcoracoid. —Head lies below coracoid process upon the neck of 
the scapula {Fig. 103). Tendon of subaca^ularis is tom or stretched 
over the neck of the humerus Supraspinatus, infraspinatus, and 
teres minor are either tightly stretched, producing external rota¬ 
tion, or torn (sometimes with great tuberosity), with internal rotation. 

2. SUBCLAVICULAR (rare).—Exaggeration of the subcoracoid variety. 
The great tuberosity and coracoid process are fractured or their muscles 
are tom. Head of bone lies below clavicle. 

3. Subglenoid (rare) —Head of bone lies on axillary border of scapula 
below the glenoid cavity. Muscles attached to tuberosities are tom. 
Axillary vessels compressed 

4. Subspinous Dislocation. —Head rests on the postenor aspect of the 
neck of the scapula Subscapularis muscle is tom. 

5 Supracoracoid (very rare).—Acromion (and possibly coracoid) 
fractured. Head of the bone tears through upper part of capsule. 

6 Luxatio ERkCTA (very rare).—Head of bone lies below glenoid cavity. 
Ann is stiffly held above the head Rotator muscles are intact. 

SIGNS OF DISLOCATION — 

Local Contusion. 

Restricted Mobility. 

Flattened Outer Border of Shoulder. —Straight edge can touch 
acromion and external condyle 

Head of Bone is felt in an abnormal position. 


Ftg. 103.—Subcoracoid dis¬ 
location of shoulder. A, Out¬ 
line of normal shoulder; B 
Acromion, C, Coracoid; D 
Head of humerus; E, Glenoid 
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Special Dislocations—Shoulder—Signs, coniinued. 

Elbow Displaced from the side, and cannot touch the chest wall when 
the hand is on the opposite shoulder. 

Vertical Measurement round the axilla is increased. 

Anterior or Posterior Fold of the axilla is lowered. 

Measurements.—F rom acromion to external condyle is customarily 
unaltered, but there may be slight shortening, especially in the sul> 
clavicular. In the subglenoid variety there is an inch lengthening. 

SPECIAL SIGNS of the different varieties:— 

SuBCORACoiD. —Head felt below outer end of the clavicle. Elbow is 
directed outwards and backwards. Shortening absent or very slight. 

Subclavicular. —Head felt below middle of the clavicle. Shortening 
may be present. Elbow is far from the side. 

Subglenoid. —Head is felt in the axilla Signs of pressure on vessels 
and nerves Marked lengthening of the arm Flexion of elbow from 
tension on biceps. 

Subspinous. —Head of the bone felt behind, below the acromion. Elbow 
displaced forwards Arm rotated inwards 

TREATMENT OF SHOULDER DISLOCATIONS.— 

I. Manipulation under anaesthetic. 

Kocher’s Method .—Elbow is held to the side Hand is brought forwards 
and outwards, so as to rotate the humerus externally and relax the 



Ftg. i04.-<Slmg operation ior shoulder dislocation. 
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external rotators. Elbow is adducted to the mid-lme—^tfal8^ makes 
the margins of the gap in the capsule tense. Elbow Is raised, so as. 
to slacken upper margin of the rent and keep lower tense. Hand 
is placed on the opposite shoulder, i.e., arm is rotated inwards, to 
make the head of the humerus slip into the capsule. Elbow lowered. 
2, Extbnsiom.— Traction on the hand whilst counter-extension is made 
in the axilla by the heel of the operator's unbooted foot. 

RaourroBt Dislocation.— ^The shoulder after simple dislocation is very 

liable to recurrence of the displacement owing to laxity and weakness of 

the capsule and shoulder muscles 

Essential pathology of recurrent dislocation of the shoulder-joint is: (i) 
Injury and displacement or detachment of a portion of the glenoid 
latoum. (2) Injury to the posterolateral sector of the head of the 
humeras. 

TREATMENT —(i) By forming a muscle sling (Fig 104). The anterior 
and posterior borders of the deltoid are exposed, a strip from the posterior 
border is brought under the joint and sewn in front. (2} A similar 
exposure, but using a long strip of fascia lata The ends of the latter are 
fastened over the acromion (3) Nichols’s operation Dividmg the 
tendon of the biceps at the bicipital groove and passing the tendon through 
a drill hole in the head of the humerus and then suturing it to itself (4) 
Bankhart's operation (hves the best results. The tear in the glenoid 
labmm is exposed and the detached portion sutured into position. 

ELBOW 

Ulna and Radlua.— 

VARIETIES. —Backwards—Forivards—Lateral. 

Backward Dislocation (the common variety). — The coronoid process 
is often broken The distance from the acromion to the condyles is 
unaltered The distance of the olecranon from the condyles is in¬ 
creased. The distance of the condyles from the styloid processes is 
less. The olecranon is unduly prominent The ann is held flexed. 
Forward Dislocation (rare, except as a complication of fractured 
olecranon).—Forearm is markedly lengthened. Condyles are unduly 
prominent The olecranon is obscured 
Lateral Dislocations — Very rare and usually incomplete. 

TREATMENT.—Flexion of the forearm over the operator's knee placed 
in the bend of the elbow 

The Ulnn Alone (very rare) —Backward 

The Bead of the Radins.— 

VARIETIES —Complete—Forward (the common variety)—B ackward 
or Outward (very rare)—I ncomplete—Subluxation. 

Forward Dislocation.— Prominence of the head of the radius in front 
of elbow. Hollow behind the external condyle Flexion at the elbow 
is incomplete. Supination is defective. Easy to replace, difficult 
to retain owing to the rupture of the orbicular ligament 
Antenor dislocation of head of radius may be associated with a fracture 
of the upper third of the ulna—i.e , Monteggia fracture. 

Treatment .—Flex with a pad in the elbow. Keep flexed for two or 
three weeks. Massage and passive movements at end of seven days. 

In late cases, the orbicular ligament must be replaced by a sling of 
fascia or tendon tying the radius down to the olecranon. 
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Special Dislocations—Elbow—Head of the Radius, continued 

SuBLUXATiON (* p ull ed clbow').—The radial head is pulled downwards 
out of the orbicular ligament. The arm is fixed in a partly flexed 
position. Results in children from their being lifted up by one hand 
Treatment, —By complete flexion and then extension, 

WRIST 

The Complete Wrist.— 

VARIETIES.— Backwards (rare)— Forwards (very rare). 

SIGNS.—Both styloid processes project prominently, but their relation to 
each other is normal. The carpal bones from a mass at the back of the 
joint, and their relations to the styloid processes are altered. 

The Semilunar Bone. —^More common than that of the wnst, usually follow¬ 
ing forced dorsiflexion Displaced forwards and rotated Grasping 
movements weak and pain felt in distribution of the median nerve. 
TREATMENT.—Continuous traction for ro minutes. In old unreduced 
dislocations excision should be performed 

FIRST PHALANX OF THUMB 

DIRECTION.— Backwards 

ANATOMY.—The head of the metacarpal becomes entangled by, (i) 
The tendon of the long flexor, (2) The glenoid ligament, i.e , the capsule 
of the joint, (3) The short muscles attached to the sesamoid bones. 

REDUCTION.—By traction followed by flexion Is often very difficult. 
In this case open the joint behind and cut the glenoid ligament at its 
attachment to the base of the phalanx 

HIP 

Traumatto Dialooation.— 

ANATOMICAL FACTORS.— 

The ilio-femoral ligament is the strongest part of the cafisule. It is 
usually unruptured, the dislocation in this case being one of the 
regular varieties. If it is torn, the dislocation will be irregular. 

The tendon of the obturator internus runs over the neck of the femui 
behind. In backward dislocations its integrity will prevent the 
femoral head going up to the dorsum ilii. 

The rim of the acetabulum, especially above and behind, may be chipped 
oflf; this makes retention after reduction very difficult. 

The capsule is usually torn below or behind at its weakest place. 

VARIETIES,— Backward : (i) On to the dorsum ihi; (2) On to the sciatic 
notch. Forward : (3) On to the obturator foramen, (4) On to the pubis. 
DORSAL DISLOCATION.—Head of femur lies on the dorsum ilii, and can 
be felt in the buttock. The obturator internus is ruptured in most cases. 
The short rotator muscles are lacerated. The trochanter lies well above 
, N61aton’s line, and approximated to the anterior superior iliac spine. 
'The leg is shoitened two to three inches The iliotibial band is relaxed. 
The leg is flexed, adducted, and inverted. The femur crosses the lower 
third of the opposite thigh. The toe rests on the opposite instep. A 
hollow exists in Scarpa's triangle. 
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SCIATIC DISLOCATION.—Similar to the above, except in the loUowing: 
The obturator intemus tendon is intact and lies over the neck of the 
femur, holding it down in the sciatic notch. Shortenmg amounts only 
to one inch or less. The axis of the femur crosses the opposite knee 
The great toe rests on the dorsum of the opposite great toe. 

TREATMENT OF THE BACKWARD DISLOCATIONS.— 
Manipulation. —Flex the knee and thigh in position of adduction. 
Abduct the thigh and evert simultaneously. Bring the leg down 
straight "Lift up, bend out, roll out." 

Dirbct Traction of the thigh forwards in a line at right angles to the 
body. 

OBTURATOR DISLOCATION.—The head of the bone lies on the obtura¬ 
tor extemus in the obturator foramen. The adductor muscles are 
lacerated. The trochanter is obscured, the iliotibial band is tense. 
The leg is lengthened, the toes point forwards and outwards. Flexion, 
abduction, and rotation outwards are well marked. The head of the 
femur is felt in the perineum The capsule is torn in its lower part. 
Pain referred to the distribution of the obturator nerve. 

PUBIC DISLOCATION —Similar to the above except • The femoral head 
is felt under Poupart’s ligament. The leg is shortened about one inch. 
Abduction and eversion are more marked, the toes pointing outwards 

TREATMENT OF FORWARD DISLOCATIONS.—Thigh is flexed in a 
position of abduction Adduct the thigh and then invert it Bring the 
thigh down straight "Lift up, bend in, roll m " 

Congenital Dielocation {Fig. 105) — 

SYMPTOMS — 

Child begins to walk late. Deformity is often noticed only after walking 
has begun. Gait is waddling and rolling from side to side. Girls more 
frequently than boys. May have associated developmental anomalies. 
Buttocks are very prominent behind. Hips are very broad lateraUy. 
Belly is very protuberant 

Marked lordosis is always present Scoliosis is evident in unilateral 
cases. 

Heel is not brought to the ground on aflected side 



Fig. i05^«-ConReutal dislocation of hip after correction in plaster case. 
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Congenital Dislocation of the Hip, continued. 

POSITION OF LEG.—Thigh is flexed (by traction of iliopsoas), adduc^ 
(by traction of adductors), slightly inverted (by traction of the anterior 
part of the capsule). 

Shortening of one to three inches. 

Trochanter is much above N 61 aton’s line, and may be at the level of 
iliac crest; it is farther from the mid-line than normal. 

A gap occurs in the perineum between the thighs 

TRENDELENBURG’S SIGN (also given in paralysis affecting the glutei 
groups) —When walking and stepping on the affected leg, the opposite 
side of the pelvis drops, instead of being raised 

POSITION OF THE PELVIS —Flexed on the thigh by traction on ilio¬ 
psoas; consequent great lordosis Often tilted laterally in unilateral 
cases. 

MOBILITY.—Free mobility, except in abduction. Limb can be drawn 
down to its full length by traction in the flexed position, especially in 
early cases. 

PAIN.—Usually absent. Fatigue and aching after walking are noticed in 
late cases. 

Passive movements are painless. 

IN UNILATERAL CASES—Waddling and rolling are not so marked 
Lameness is much less conspicuous Scoliosis of lumbar region occurs, 
with convexity on lame side There is a difference of one to three inches 
in the length of the two legs 

'X RAYS —Trochanter is on a level with anterior superior iliac spine. 
Acetabulum is deficient in its iliac segment Head of the femur is absent 
or malformed. The angle between the neck and shaft is more open than 
normal (coxa valga). A ridge of new bone may jut out from the dorsum 
ilii above the femur, representing the false acetabulum 

PATHOLOGICAL ANATOMY. — 

Acbtabulum. —Iliac segment is deficient Cartilaginous nm is absent. 
It consists of a triangular shallow depiession at union of pubis and 
ischium {Fig io6). 

False Acetabulum. —In old cases that have walked, a rim of new bone 
may be present on the dorsum ilii, forming a new acetabulum 
Head of the Femur is stunted or absent I'he neck is short and ante- 
verted. 

Capsule is lengthened and thickened It presents a well-marked hour¬ 
glass contraction, which after 5 or 6 years is too tight and too strong 
to permit the head of the bone being pushed through it into its socket 
{Ftg 107). 

Ligambmtum Teres is long and band-shaped, or absent. 

DIAGNOSIS from:— 

Coxa Vara. —Comes on in childhood or puberty after child has walked 
\eell. Eversion. Limb cannot be lengthen^ by traction. Radio¬ 
graph shows deformity of neck. 

Tuberculous Hip. —Late onset of symptoms. Pain is much more 
marked. Rigidity of the joint. Limb cannot be pulled down. 
Traumatic Dislocation. —^History of difficult labour. Limb cannot 
be pulled down. Radiograph shows normal bones. 
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TREATMENT.^ 

In Early Cases (up to 6 Years).— 

Lor$nz’ Bloodless Operation (under general anaesthesia) .-^Limb is 
pulled down, flexed, abducted, and everted. Adductors are rup> 
tured bjr kneading Fixed by plaster bandage, including pelvis and 
thigh: position of extreme abduction and slight eversion [Fig. 105). 
Retains for twelve weeks. Fixed again with less abduction for six 
months. 

In Older Cases. —Open operation. An incision along crest of ilium and 
down along line of sartorious. All tissues separated from outer surface 
of ilium, and acetabulum exposed Capsule opened and hour-glass 
constriction divided [Fig 107). Head of bone levered into position. 
If the socket is too shallow to retain the head, then the upper mai^n 
of the acetabulum must be increased by turning down a bone flap from 
the outer surface of the ilium or wedging in a bone-graft. 

In Adult Cases —An osteotomy just below the small trochanter. The 
shaft of the femur is fully abducted This causes the pelvis to be 
tilted down on the affected side, thus making the limb so much longer. 
The pelvis is supported on the crooked femur instead of hanging on the 
capsule. This cures the pain. 

PATELLA 


Primary Dislocation.— 

VARIETIES — Outwards, Inwards, or Vertical Rotation 
Genu valgum or varum are predisposing causes Muscular violence or 
direct violence may cause it 

Accompanied by a rupture of a part of the extension of the quadriceps 
aponeurosis 

TREATMENT.—Flex the thigh, extend the knee, and press into place 

Raourront Dislocation. —This is nearly always outwards, and is associated 
with genu valgum It is treated by operative correction of the genu 
valgum, in addition to which one of the muscles on the inner side of the 
knee, e g., the gracilis or semitendinosus, is attached to the inner border of 
the patella. 



Ftg, 106.—^TracioK of congenital dislo¬ 
cation of right hip in d riri of 3 years. 
Note the shallow acetabulum In compan- 
son with the normal left side. 



Ftg. 107.—Diagram showing hour¬ 
glass constriction of capsule in sec¬ 
tion. 
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HEX 

DZBLOCATIOIT OF XNBE-JOllVT 

VARIETIES.— Forwards, Backwards, and Towards Either Side. 
May be associated with rotation of the leg bones cki the femur. Dis¬ 
location of the leg to the lateral side is the commonest. 

CAUSE.—Always due to great direct violence 

ANATOMY.—Complete dislocation always involves tearing of the liga¬ 
ments, notably the cruciate and collateral ligaments, and adso rupture of 
the popliteus and both heads of gastrocnemius muscle. 

In Backward Dislocation there may be serious injury to the popliteal 
vessels and nerves 

In Medial Dislocation the peroneal nerve is torn. 

In Lateral Dislocation the tendons of semimembranosus, gracilis, 
semitendinosus, and sartorius slip back behind the medial condyle 
of the femur and get caught in the posterior intercondylar fossa 
COMPLICATIONS.— 

Rupture of Jither or both popliteal nerves. 

Rupture of popliteal artery with gangrene 
TREATMENT.— 

Reduction under general anaesthesia. It may be necessary to flex knee 
in order to release tendons (semimembranosus, etc.) {Ftg io8) 

SpltrU .—Back splint with foot-piece, or Cramer's wire splint if there is 
much swelling. Aspiration of the joint if there is much effusion 
Plaster Cast —For 2 to 3 months 

BUBLUZATION OR INTERNAL DERANGEMENT 

VARIETIES — 

Rupture of menisci. 

Rupture of cruciate or collateral hgaments 
Loose bodies. 

Nipping of synovial fringes 

Rupture of Meniaoi.— 

CAUSES.—Violent rotation of the body standing on one leg, as, e.g,, when 
a violent kick is missed Any sudden twist of the slightly bent knee. 




Ftg. log.—^Tbree cxinunon varieties of rupture at 
the Internal semilunar cartilage of the knee, a. 
Rupture of anterior coronary ligament, b. Trans¬ 
verse rupture. <, LoBgituilhul rupture; deep portion 
displaced towards centre of joint ('bucket-handle' 
ru^re). 


ikl 
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anatomy.— • 

Normal. —Both menisci are attached to the tibia by: ^i) Their two 
extremities; (2) Short vertical ligaments—^the coronary ligaments— 
ta the edges of the tuberosities. The medial is semicircular; it is 
firmly attached to the capsule of the joint and to the medial collateral 
ligament. The lateral meniscus is nearly circular; the greater part 
of its edge is separated from the capsule by the tendon of the popliteus 
muscle. Hence the medial cartilage is more fixed, the lateral more 
mobile. 

In Rupture. —The medial meniscus is affected twenty times more often 
than the lateral. The reasons for this are' 

1. The greater fixity of the medial cartilage. 

2. The fact that normal slight rotation of the knee-joint takes place 
round the lateral condyle as a pivot, the medial tuberosity and 
cartilage moving, whilst the lateral are stationary. 

The meniscus or its ligaments are tom in one of the following ways;— 

1. One or both extremities from the tibia. 

2. The edge from the capsule and medial collateral ligament. 

3. The coronary ligament from the tibia (Fig. 109). 

4. The cartilage divided into two pieces, either across or parallel to 
its long axis (Ftg. log) 

5 The medial collateral ligament itself is often partly tom 
6. A part of the cartilage may be torn right off to form a loose 
body. ^ 

The tom cartilage becomes displaced, so as to be locked between the 
joint surfaces or in the intercondyloid notch. 

Synovial effusion with synovitis results. 

Late Changes in the Joint. —The torn cartilage and ligaments become 
converted into fibrocartilaginous tags or loose bodies in the joint. 
Chronic synovitis is caused by repeated attacks of synovial effusion 
following a locked joint. The ligaments become relaxed and weakened. 
The s)rnovial membrane becomes thickened and its free edges converted 
into fibrous fringes 

SIGNS AND SYMPTOMS.—^Violent pain m the knee-joint, chiefly on the 
inner side over the lateral ligament. 

The knee is locked in a semi-flexed position. 

Synovial effusion with its usual signs appears wTthin a few hours. 

Later, and in the absence of proper treatment, recurrent attacks of 
synovitis often occur in any action of flexion and rotation of the knee 
Tenderness is most marked on pressure over the tibial attachment of 
the medial collateral ligament. 

TREATMENT — 

Reduction by flexion and extension of the joint. 

Immobilization. —This may be done by a plaster cast, or a Thomas's 
walking calliper. Absolute fixation is maintained for three weeks. 
After l&s the splint is removed daily for active movements 
Operation (for all recurrent cases).—If thorough immobilization has 
been neglected at first, it is useless later. Empty limb of blood by 
raising or using Esmarch's bandage; apply tourniquet above the knee. 
Incision. In clear cases, this should be oblique in front of the tuber¬ 
osity. In doubtful cases a U-shaped incision is better, because then 
the posterior as well as the anterior part of the cartilage can be explored. 
Open the joint. Remove completely all injured or displaced parts of 
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Knee— Rupture of Menieci —Treatment, continued * 

the cartilage. Cut any tags of h3rpertrophied synovial membrane. If 
there is much oozing into the joint, it is wise to use a small drain of a 
few strands of silkworm gut, removed after twenty-four houm. 
After-trbatmbnt —Active exercises of the quadriceps from the very 
first., Elastic bandage for the knee—walking from the eighth day. 
Rbtbktive Apparatus (when operation is refused or undesirable in 
chronic cases).—The mechanism embraces the joint, and whilst allow¬ 
ing flexion does not permit of any rotation. 

Rupture of the Cruoiate Ligaments. —Usually the result of great direct 
violence producing partial dislocation 

RUPTURE OF THE ANTERIOR LIGAMENT -This ligament, which 
is attached to the lateral condyle of the femur and to the front of the 
tibia, is tense during extension of the knee When ruptured the tibia 
slips forward on the femur 

RUPTURE OF THE POSTERIOR LIGAMENT —This ligament, which 
is attached to the medial condyle of the femur and to the back of the 
tibia, is tense during flexion of the knee Its rupture is accompanied 
by a backward displacement of the tibia on the femur. 

TREATMENT —(i) Cage splint hinged at the joint. (2) Replacement of 
tom ligaments by fascia or tendons A strip of fascia lata is threaded 
through the latei^ condyle and head of tibia for the anterior ligament, 
and the semitendinosus and gracilis tendons through the head of the 
tibia and medial condyle for the posterior ligament 

Ruptur* of tho CoUutoral Ligaments. —Usually the medial collateral. 
Causes instability and genu valgum or varum 

TREATMENT.—By plaster cast for six weeks, followed by a walking iron 
jointed at the knee {see p. 209 and Figs 87, 92). 

Loose Bodies.— (See p. 260) 

Hipping of Synovial Fringes. —Usually follows chronic or recurrent 
synovitis. Pam and effusion follow some unusual movement, but there is 
no locking. 

TREATMENT —Arthrotomy with removal of the hypertrophied synovia. 

ANKLE 

FOOT MAY BE DISLOCATED, fi) At the ankle-joint, with or without 
fracture; (2) At the astragalo-calcanean joint. 

ASTRAGALUS MAY BE DISLOCATED from between the tibia and the 
os. calcis. 

Msloeation of Ankle-Joint.— 

VARIETIES.— 

Outwards (the commonest) or Inwards —always combined with Pott’s 
fracture. 

Upwards (the rarest)—generally with Dupu}rtren’s fracture 
Backwards or Forwards —^generally without fracture 
BgfiOKWARD DISLOCATION.—Both lateral ligaments or both malleoli 
. .'toptured. Heel projects backwards. Distance from malleoli to heel is 
. increased. Distance from malleoli to toe is diminished. 
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FORWARD DISLOCATION.—Structures ruptured as above. Hbel is 
much shortened. Distance from malleoli to heel is diminished. Distance 
from malleoli to toes is increased 

UPWARD DISLOCATION.—Lateral and interosseous ligaments are 
tom. Malleoli are widely separated. Shortening of the leg. 

TREATMENT.—Reduction and fixation as in Pott’s fracture. 

Massage and passive movements from third day. 

Dislocation of the Astragalus alone.— 

VARIETIES — 

Forward. —Generally forwards and outwards May be forwards and 
inwards 
Backward 

Rotation on a sagittal axis, combined with forward or backward dis¬ 
placement 

Generally incomplete—rarely complete. 

SIGNS.—Prominence of the astragalus is felt on dorsum of the foot in 
forward dislocations—Above the heel in backward dislocations 
Distance of malleoli from back of heel and from toes is not altered. 
Distance of malleoli from sole may be lessened 

TREATMENT —Manipulation under anajsthetic with knee flexed. 

In complete cases or irreducible incomplete cases, open operation— 
Replace or remove the astragalus. • 

Bubastragaloid (Astragalo-Calcanean) Dislocation.— 

VARIETIES — 

Backwards (generally) —Backwards and inwards, or backwards and 
outwards. 

Forwards (very rare) 

SIGNS of the ordinary backward dislocations — 

Head of a.stragalus is prominent on the dorsum Skin may be burst 
by the tension 

Distance from malleoli to heel is increased. Distance from malleoli to 
toes is decreased 

Foot IS plantar-flexed, and inverted like equinovarus, or everted like 
equinovalgus 

TREATMENT—Reduction under aniesthetic. 

Open operation is neces.sary if reduction is impossible Free the tibiahs 
anticus and posticus tendons from neck of the astragalus If this 
fails to reduce, excise the astragalus. 
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Chapter XXIII 

DISEASES OF JOINTS 

INFLAMMATION OF JOINTS 

ACUTE SYNOVITIS 

Cftuaes. —Injury, e g.. sprain or dislocation—Rheumatism and gout— 
Syphilis and gonorrhoea—Pyaemia 

Aiuitomy. —Synovial membrane is hyperaemic. Plasma and cells exude 
i) into the membrane, (2) into the joint Membrane is thickened and red. 
endothelium may be shed, 
i^luid in joint is .ncreased—^May be blood stained 
l^ymph IS deposited on the articular surfaces 

If the endothelial surface has been destroyed, as it generally is in septic 
cases, a plastic fibrocellular exudation takes its place This subsequently 
becomes organized into adhesions. 

If the inflammation is severe, the ligaments become softened and relaxed 
If the cause is simple and not septic, the exudation becomes absorbed, with 
few or no adhesions, except where cartilage.s or ligaments have been 
tom. 

Elgas.— 

Inflammation —Heat, redness, swelling, and tenderness 
Joint is fixed by muscular spasm. Position of ease assumed; generally 
slight flexion Active and passive movements are equally painful. 
Synovial Effusion causes a fluctuating swelling, of characteristic shape. 
Muscles round joint atrophy (in severe and septic cases). Pam is not 
felt when the part is at rest Absence of tenderness on pressing the 
bony points. 

Diagnosis.— 

IN ARTHRITIS there are pain and swelling of bony ends. Pain is worse 
in active than passive movements. Grating shows destruction of cartil¬ 
age 

IN ,TUBERCULOUS DISEASE—Original injury absent or trivial— 
Slow onset—Muscular wasting marked—Inflammation slight or absent 
—Synovial swelling is pulpy, rather than fluid—May be signs of bone 
aflection as in artlmtis—Reaction to tuberculin 

IN SPRAINS —^Violent trauma—Immediate swelling—Marked ecchymosis. 

IN HEMOPHILIA.—History of bleeding and bruising—Rapid swelling 
after trivial injury—Comparatively painless—^May be signs of creaking 
and gratmg. 

DlagBOflla of tho Nature of Aouto Eyuovltfe.—( 5 ss SraciAL Forms op 
Acute Arthritis, p. 250.) 
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TrMtmrat.— 

I Immobilization of joint, when effusion is increasing and inflammation 
is present. 

2. Firm bandaging. 

3 A^iration if great tension exists 

4. Ice or evaporating lotions in early stages Hot fomentations to relieve 
pain after twenty-four hours. 

5. Massage to be used directly the swelling ceases to increase, and when the 
inflammation has gone. 

6 Active movements as soon as they can be done without pain. Essential 
to maintain the tone of the muscles surrounding the joint by physio¬ 
therapeutic means 

7 If adhesions exist so as to prevent movement, treat by weight extension 
until inflammation disappears. Move under anaesthetic, if no inflamma¬ 
tion exists, through one full range of movement. 

CKROmC SYNOVITIS 

Causee. —Previous acute attack. Causes of acute synovitis acting in a 
slight degree. Chronic irritation in joint (ruptured or displaced carcilage, 
loose cartilage, torn synovial fringes, foreign body) Want of tone in 
muscles and vessels; e g , after rising from long confinement to bed. 

Anatomy. —Great distension of capsule. Stretching of ligaments. Disten¬ 
sion of bursae communicating with the joint. Thickened synovial 
membrane, the free edges of which are often produced into hypertrophied 
villous fringes. The cartilage is often rough and fibrillated 

Blg'na. —Characteristic swelling Weakness in the joint. Easily fatigued. 
Little or no pain 

Diagnosis of chronic synovitis to be made from other conditions producing 
Hydrops Articuli, viz — 

OSTEO-ARTHRITIS —Marked grating—Several joints generally affected 
—Lipping of the cartilage rim 

CHARCOT'S DISEASE —As m the last, with signs of tabes or syringo¬ 
myelia 

TUBERCULOUS SYNOVITIS—Very rare as a hydrops—Absence of 
adequate cause—^Marked muscular wasting—Tuberculous reaction. 
SYPHILIS (secondary) and GONORRHOEA —The diagnosis rests on a 
discovery of the original disease 

Treatment of Chronic Synovitis.— 

I Fix the joint, and apply firm pressure, with counter-imtation, e g, 
Scott’s dressing 

2. Try systematic massage, with hot-air baths 

3 Aspiration, with pressure and re.st. 

4 Open the joint Remove foreign body or synovial fringes. Wash out 
with sterilized water 


BAKER’S CYSTS 

Deftnition. —Cysts originating from synovial pouches connected with joints. 
Most commonly seen behind the knee-joint. 

Oanaee. —Chronic sjmovitis—Bursitis of bursee connected with joints— 
Osteo-arthritis--Tuberculous synovitis. 
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Baker’s Cysts, cotUtnued. 

Anatomy.-^Synovial sac buried in muscles and f^is. Connected to joint 
by a stalk which has an open communication with the joint, but this may 
become closed later {see Ftg. 42, p. 162). 

Blfna.—Fluctuating swelhng m the neighbourhood of a joint. The swelling 
can in some cases be reduced into the joint The joint itself usually shows 
signs of chronic synovitis 

Treatment. —Excision if they cause pain. 

ACUTE ARTHRITIS 

All the joint structures are inflamed, i e , synovial membrane, ligaments 
cartilages, and bones 

Oauaea.— 

DIRECT INFECTION —(1) By wounds (2) By blood-borne infection - 
eg., streptococcal, staphylococcal 

EXTENSION from infective osteomyelitis especially m syphilitic infants. 
Generally staphylococcal. 

SPECIFIC FEVERS.—Measles and scarlet fever (streptococcal infection) 
—Enteric (B typhosus) —Pneumonia {Pneumococcus) —Gonorrhoea {Gono¬ 
coccus or mixed infection)—Rheumatism (doubtful organism)—Pyaemia. 

Symptoms. —Synovial distension Fixation of joint by muscular spaism 

Slight flexion of joint to give position of rest. 

Pain —Acute tenderness All movement is impossible Active movement 
is worse than passive Starting pains when patient falls asleep 
Signs or Acute Inflammation —Heat, redness, and oedema 
Abscess formation in the neighbourhood of joint. Abscesses burst and 
leave sinuses, leading to dead bone 
Severe Toxic Fever 

Dislocation occurs at a later date when the ligaments have given way. 

Terminations.— 

RECOVERY with a movable joint, only possible in cases treated very 
early 

DISLOCATION following disorganization 
ANKYLOSIS, fibrous or bony. 

DEATH from septicaemia or pyaemia in acute stage, or secondary haemor¬ 
rhage. 

Anatomy.— 

SYNOVIAL MEMBRANE is acutely inflamed. 

The exudation from the blood-vessels, instead of forming plastic lymph, 
IS killed by bacterial toxins and forms pus 
The endothelium and then the deeper layers are destroyed by this 
suppurative inflammation 

TheEtirface of the synovial membrane is eventually replaced by nanula- ' 
tion tissue, which spreads rapidly as a ’ pannus' on to the neighbouring 
cartilage, eroding and destroying it. 

LIGAMENTS become softened by inflammatory infiltration. Those 
which are surrounded by synovial membrane (e.g.. ligamentum teres in 
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hip, or cruciate ligaments in knee) soon disappear, digested by the p^ 
teol}rtic action of kucoc3rtes and bacteria. Others stretch or Sre ulcerated 
through. 

CARTILAGE.—Colour changes to dull opat^ue yellow. It is eroded 
irrespective of pressure points. It is rais^ m flakes from the bone by 
inflammatory processes creeping from the edges or through perforations 
in its surface Ultimately the cartilage is almost entirdy r^laced by 
granulation tissue which springs horn the bone beneath, and from ^ 
surrounding zone of granulations which have replaced the sjmovial 
membrane. 

BONE.—^The articular surfaces become bare of cartilage. Acute osteitis 
occurs. The bony tissue is absorbed by osteoclasts. The vessels and 
cellular elements increase, thus producing osteoporosis and caries. Areas 
of necrosis occur. 

THE PERIOSTEUM is acute inflamed, but extensive necrosis does not 
occur, because the bony ends have an independent blood-supply. 

In chronic cases which survive the acute stage, stalactiform masses of 
new bone are produced by the inflamed edge of the periosteum. 

THE JOINT CAVITY is first filled with turbid serum; then with pus, and 
flakes of necrosed cartilage Is later lined by granulating surfaces which 
replace the synovial membrane and cartilage. The granulations coalesce 
and become organized into dense fibrous adhesions. 

Treatment.— 

1. IN EARLY, MILD, AND DOUBTFUL CASES.— 
a. General —Good food and fluids, analgesics to relieve pain. Blood 
transfusions and chemotherapy in selected specific cases. 
b I.OCAL.— 

Rest, and 

Bier's Congestive Treatineni —A rubber bandage is wound round the 
limb at some distance above the joint, sufficiently tight to obstruct 
venous and lymphatic return, without producing coldness or loss 
of pulse Kept on for twenty hours out of twenty-four. Limb is 
elevated during the interval It makes the whole limb fiery red and 
very swollen and oedematous. It relieves the pain at once. Pro¬ 
duces resolution without suppuration in many cases. Aspiration 
of the joint relieves pain by reducing distension of joint and is also 
of diagnostic aid It may be combined with irrigation of the joint 
with lotio flavmae or mcrcurochrome 

2 IN CASES WITH PUS, BUT BEFORE THE ARTICULAR SUR¬ 
FACES HAVE BEEN DESTROYED —Free incisions are made into the 
joint and the cavity washed out Wounds are partially closed and a 
dram taken down to, but not into, the synovial cavity Active movement 
is encouraged, as this promotes drainage 

3. IN CASES WHERE DESTRUCTION OF THE ARTICULAR SUR¬ 
FACE HAS PROBABLY OCCURRED.—Immobilization in best position 
for ankylosis. (Knee; 5*^ flexion. Hip: 30° flexion and slight abduction. 
Shoulder: 40*^ aMuction. Elbow: At angle of 135'’. and midway between 
supination and pronation. Wrist: Dor^exion. Foot: At rij^ht angles 
and slight inversion.) Weight extension prevents starting-pains. 

Open the joint freely. Irrigate with stenie salt solution. Drain down 
to the joint but not into it. 

Change the dressings frequently, with irrigation. 
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Acute Arthritis—^Treatment, contintMd. 

4. AMPUTATION may be required: In toxaemia threatening life—In 
secondary haemorrhage—In chronic suppurating sinuses. 

3. EXCISION may be required: For ankylosis in a faulty position. 

SPECIAL FORMS OF ACUTE ARTBRXTZS 

Rheumatlo. —Generally a synovitis only. Complete recovery without 
ankylosis is the rule One joint after another is attacked. 

Occasionally arthritis of one or more joints occurs Ankylosis without 
suppuration results. 

Chronic synovitis is sometimes left. Synovial membrane becomes pulpy 
Adhesions produce fibrous ankylosis. Recovery may occur after a long 
time 

Salicylates are most useful in acute cases. 

Acute arthritis resisting salicylates should be opened and washed out. 

Gouty. —Generally attacks big-toe joint first. Attack begins suddenly in 
the night Pai t is red. oedematous, and very tender. Seldom affects 
women Small rather than the large joints are affected. Leads to changes 
of osteo-arthritis 

Caused by a deposit of biurate of soda m the cartilage, ligaments, and 
fibrous tissue of the joint. 

Associated with uratic tophi round the joints and in the ears 
Treatment —By hot fomentations in the acute stage, and lithia, colchicum, 
and alkalis in the chronic 

Pyasmlo. —^The joints become rapidly distended with pus. Marked absence 
of pain 

Treatment —By opening, washing, and draining 
Use of appropriate vaccine 
Chemotherapy. 

Baterlo.— 

t Simple synovitis, probably toxic rather than microbic 
2 True typhoid arthritis, producing destruction of ligaments and disloca¬ 
tion without suppuration. Tends to spontaneous recovery. 

Treatment. —By maintaining good poation. Opening if the effusion 
becomes great 

3. Mixed or pure pyogenic infections Symptoms and treatment as for 
acute arthritis in general 

Paeumoooooal. —Occurs as a complication of pneumonia, and less frequently 
of pneumococcal meningitis or peritonitis 

IN ADULTS.— 

Joint Incidence —Upper limb rather more frequently affected than the 
lower The knee much more often than any other joint. In two- 
thirds of the cases only one joint is affected; in about one-third, two 
or more suffer at once. 

Anatomy. —About 90 per cent suppurate, and the remainder present a 
sterile synovitis. Three conditions may thus be found:— 

1. A serous synovitis—the rarest. 

2. A purulent arthritis with thick flakes of lymph and clear fluid. 

3. A purulent arthritis with thick or thin pus. 
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The pneumococci are found on the surface of the exudate. ThS cartil¬ 
ages are eroded and the ligaments destroyed in the acute cases, and 
if the patient lives, an extra-articular abscess forms. There is little 
tendency to bone destruction. 

Prognosis. —About 70 per cent of cases die from the toxaemia. 
Treatment. —Incision and drainage. The functional results are good 
if the patient lives. Chemotherapy, using appropriate member of 
sulphonamide group. 

IN CHILDREN.— 

Aetiology. —It may be a primary infection of the joints, or more often 
is secondary to otitis media. 

Anatomy. —Destructive joint changes are less mairked than in the adult 
form 

Symptoms. —An irregular fever, with comparatively Indolent swelling 
of the joint, are the chief features. Sleep is undisturbed, and the 
child may eat well. 

Signs —The skin is pale, and there is a diffuse oedema round the joint 
extending, it may be, over the whole limb. There are tenderness and 
increased heat, but little redness Some cases may resolve without 
suppuration 

TUBERCULOUS DI8BABB OF THE JOINTS 
Aetiology.— 

PREDISPOSING CAUSES —Hereditary disposition (of slight impovtance). 
Injury to the joint by trauma or other forms of synovitis. Any condition 
of general debility 

EXCITING CAUSE.—The entrance of the tubercle bacillus Sometimes 
this evidently comes from some other primary focus, but more often not. 
Usually the bovine type from infected milk. 

AGE.—Patients of any age may be affected. Children and growing adults 
are the most susceptible, because the young cells of the growing parts 
of the bone form suitable tissue for the development of the disease. Old 
people are rather more susceptible than middle-aged, because of their 
lowered vitality. 

POOR PEOPLE are specially liable, because of their bad food, defective 
hygiene, and the neglect of trivial injuries 

Pathology. —^The disease primarily affects either the synovial membrane 

or the ends of the bone The cartilages and ligaments are affected usually 

secondarily 

SYNOVIAL CHANGES — 

Infiltration and Degeneration. —Pulpy swelling caused by oedema- 
tous thickening of the membrane, which is studded by early tubercles. 
Caseation of some of the tuberculous foci, which break into the joint 
or surrounding structures. Suppuration (in the tuberculous sense) 
This occurs only m some cases; in those treated early the disease never 
goes beyond the pulpy thickening or caseation. V^en it does occur, 
a condition like that of a chrome abscess is set up, the synovial mem¬ 
brane being replaced by a fibrous layer lined by granulations exuding 
tuberculous pus. 

Regeneration and Repair. —^The caseous foci become calcified or 
encapsuled by fibrous tissue. The granulations are converted into 
fibrous tissue Opposed granulating surfaces grow together to form 
fibrous adhesions 
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Tuberculous Disease of Joints—^Pathology, continued 

Extension always takes place to some of the other tissues. 

Ligaments are attacked, softened, and destroyed very early, because 
the synovial membrane is so closely related to them. 

Cartilages are invaded by a ‘ pannus * of tuberculous granulation 
tissue creeping over them and the disease spreading under their edges. 
Bones are attacked first under the edges of we articular cartilages, and 
when the latter have been destroyed, directly from the joint disease. 
Burs/b which are connected with the synovial cavity are infected, 
and in chronic cases may form ‘Baker’s cysts’. 

The Cavity of the Joint is first distended with synovial fluid, but a 
true hydrops articuli of tuberculous origin is rare. 

The Pulpy I^mbrane may be greatly hypertrophied and form fringes 
which fill up the folds of the joint, and may cause loose bodies from 
a separation and fibrous thickening of the free extremities. 

BONE CHANGES.— 

Point of Origin. —(i) Beneath the articular cartilage; (2) In the epiphy¬ 
sis next to the growing cartilage; (3) In the diaphysis next to the 
growing carcilage (this is rare, except in the neck of the femur). 

Nature —Tuberculous invasion of the cancellous tissue Rarefying 
osteitis or canes of the bone Necrosis of small islands of bone between 
or in carious foci. Osteosclerosis or reparative osteitis round the outer 
margin of disease tends to limit its .spread. The usual tuberculous 
events of caseation or suppuration accompany its development. 

Spread —Under the edges of the articular cartilage into the joint 
Through the articular cartilage into the joint Through the epiphysial 
cartilage into the shaft Through the compact bone of the neck into 
the tissues outside the joint 

CHANGES IN THE CARTILAGES (see Fig iii, p 265).—These are 
always secondary to synovial or osseous disease 

Primary Bone Disease beginning under the articular cartilage causes 
their earliest and most complete destruction 
Attacked from their Deep Surface, by the tuberculous granulations 
m the bone, the latter fungate through them, or more rarely separate 
off flakes as loose bodies in the joints 
Attacked from their Superficial Surface, as in synovial disease, 

' they become eroded by the overlying tuberculous granulations from 
their edges towards their centres, and finally quite replaced by this 
granulating surface 

CHANGES IN THE LIGAMENTS —The ligaments also are only second¬ 
arily aSected, and especially m synovial disease They are attacked 
and replaced by tuberculous tissue They then quickly become soft 
and disappear. 

Ligaments surrounded by synovial membrane will suffer early and com¬ 
pletely, because they are attacked on all sides, e.g., the ligamentum 
teres of the hip, or the cruciate ligaments of the knee 
This destruction of the ligaments allows pathological dislocation to take 
place by the action of gravity or of muscular tension. 

CHANGES IN THE PERIOSTEUM.—This is not as a rule much affected, 
because it ends at the junction of epiphysis and diaphysis outside the 
area of disease. It may become inflamed and form new spicules of bone 
like stalactites round the diseased area. This is more likely to happen if 
secondary pyogenic infection has taken place. 
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OhMft ia tiM Joint no n W]Mlo.-^These will d^nd upon : (x) Tho 
structures attacked first; (a) The severity of the process, (3)jrhe efficiency 
of treatment, (4) The anatomical structure of the joint ,* (5) The occurrence 
of pyogenic infe^ion. 

There are four chief conditions found tn the active stage of tuberculous 
joint disease;— 

1. DISTENSION OF THE CAPSULE by pulpy synovial membrane and 
fluid, the ligaments and cartilages being intact 

2. DISLOCATION from destruction of ligaments, or more rarely of the 
articular surfaces of the bones, aided by neglect of treatment. 

3. DESTRUCTION OF THE BONE ENDS.—I he cartilages have dis¬ 
appeared, the diseased bones may be carious or necrotic, forming sequestra 
in the joint, or they may give rise to Tuberculous Abscesses which 
track outside the joint limits. 

4. PYOGENIC INFECTION through opened or burst abscesses 

Ultimate Bffeot upon the Joint may be one of the following :— 

I RECOVERY.—This is possible only when the original disease has been 
limited to the bone, or when a synovial affection has been arrested or 
excised in a very early stage 

2. FIXATION BY ADHESIONS —-This results from the destruction of 

synovial membrane and cartilage, and their being replaced by granula¬ 
tions which have formed fibrous adhesions * 

3. FIBROUS ANKYLOSIS.—This results from a more or less complete 
destruction of the articular cartilages, followed by a union of opposed 
granulating surfaces of diseases bone. 

Bony ankylosis only occurs if secondary infection takes place {see Fig. 112, 
p. 265). 

4. DISLOCATION.—The disea.sed tissues recover, but the dislocation 
remains, and usually the parts become fixed in a mass of fibrous tissue. 

Symptoms. —^The chnical history can conveniently be divided into three 
stages, preceded by a latent period, but of course all these stages cannot 
be recognized in every case 

LATENT PERIOD —A history is given of some slight injury, since which’ 
there has been apparently complete or partial recovery, with a disinclina¬ 
tion to use the joint. Change in temperament of small children—fretful¬ 
ness and peevishness 

EARLY. 'FIRST', STAGE. OR STAGE OF INVASION of the disease. 
Here the disease is limited to either the bone or synovial membrane in 
which it started, and has not spread to the other structures. 
a In Synovial Disease. —A distension of the joint cavity and forma¬ 
tion of a ' white swelling The joint is held in a position which allows 

of the greatest distension of the capsule, e g., flexion The muscles in 
the neighbourhood are wasted. All movement is painful, passive 
as well as active Very rarely a fluctuating hydrops articuli may 
exist. 

b. In Bone Disease. —^The bone may be swollen; it is tender on pressure. 
Pushing or jarring the joint surfaces together is painful. There is no 
fixation in any special position, and passive movements are relatively 
painless. Active movements or placing any weight on the limb are 
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Tuberculous Disease of Joints—^Symptoms, continued. 

painful, because all active movements 'crowd together,' the joint 
surfaces. A radiograph will show a light area in the bone end< 

SECOND STAGE, OR STAGE OF FIXATION.—Here the ligaments 
and cartilages have been infected from the primary focus, and therefore 
all the joint tissues are affected. All voluntary movement is abolished 
by pain. The muscles hold the joint by a tome contraction, in which the 
most powerful groups gradually overcome the others, thus producing 
a fixed deformity Starting pains occur at night, especially when the 
cartilage is eroded, by the relaxation of this tonic contraction, with 
consequent jarring of the joint surfaces. 

THIRD STAGE, OR STAGE OF DESTRUCTION.—The ligaments have 
given way, the cartilages are lost, and the bones are carious or necrosed, 
whilst fixation, wasting, deformity, and pain continue. Further destruc¬ 
tion of the joint is manifested by* (i) Actual shortening of the bones, 
(2) Abscess formation; (3) Dislocation 

If the abscesses open upon the surface and become septic, amyloid 
disease may ensue. 

CONSTITUTIONAL SYMPTOMS —These may be entirely absent. Loss 
of appetite, general malaise, with loss of flesh, are often seen in acute or 
extensive cases. A hectic temperature is rarely seen unless a pyogenic 
infection has been added. But it sometimes occurs in children, and then 
indicates extensive bone disease 

OompUeatlonB and Sequelse. —Phthisis—Tuberculous peritonitis—^Menin¬ 
gitis—General miliary tuberculosis (all rare except the first)—Septicaemia 
or amyloid disease when an abscess has become infected with pyogenic 
organisms. 

Prognoals. —^This is on the whole good Bad * (i) When treatment cannot 
be efficiently carried out, (2) In children under three and patients over 
fifty; (3) I’'! the presence of any visceral complication; (4) When septic 
complications have occurred 

Treatment.— 

I CONSTITUTIONAL (setf Tuberculosis, p 57). Sanatorium treatment, 
fresh air, good food, heliotherapy, adequate rest 

2. REST.—The diseased joint must be protected from movement and 
from pressure, which aggravates the disease and its consequences. Bed 
for a short time and splints for a long time. Complete immobilization 
must be maintained for some time after all pain and tenderness have 
disappeared Three to eighteen months is usual. 

3. CORRECTION OF DEFORMITY.—^This is to be carried out as early 
in the disease as possible. It must be done gradually, eg., by weight 
extension Traction sufficient to abolish pain, in the Ime of the deformity. 
It aims at placing the joint in the most useful position if ankylosis 
results {see p. 249). 

4. WEIGHT (OR ELASTIC) EXTENSION.—This tends to correct early 
deformities; to counteract the tonic contraction of the musdea which 
press the joint surfaces together: to prevent didocation in the later 
stages. It is specially useml in diseases of the spine, hip, and knee 
It is folloived by immobUization either by plaster*of>Paris or in a special 
frame. 
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5. LOCAL TREATMENT.—^To be carried out in conjunction with the 
above:— 

a. Passive Hypersmia. Produced by an elastic band above the 
joint, applied for one hour daily. 

b. Aspirating Abscesses under careful aseptic precautions. In most 
cases, however, the presence of an abscess is an indication for radical 
operative treatment. 

5. OPERATIVE TREATMENT.—Required: (1) When conservative treat¬ 
ment fails, (u) To shorten the time of treatment—e.g.. adult patients 
with tuberculosis of the wrist, in which it is better to get a sound bony 
ankylosis than a fibrous t3rpe from conservative treatment, (iii) To 
improve position, (iv) To regain mobility, e.g., in the elbow 
Operative measures are:— 

a. Partial Excision or arthrectomy is an operation of very doubtful 
utility. If it succeeds in curing, then the disease would probably have 
been curable without any operation. It usually results in recurrence 
or ankylosis, with subsequent deformity, requiring a complete excision. 
It consists in removing diseased synovial membrane with a minimum 
of ligaments and cartilages, so as to preserve a movable joint. 

It is indicated only in young children (under ten) where there is no bone 
disease, and where careful non-operative treatment is impracticable. 

b. Arthrodesis. —Either intra- or extra-articular, or a combination of 

both. Extra-articular arthrodesis is of great value in the hip and spine. 
It is indicated in cases where there is much pain « 

c. Complete Excision, i.e., removal of the bony ends, all cartilages, and 
most of the ligaments, as well as the synovial membrane. 

It is indicated: (i) In cases in which general treatment is impossible 
or has failed, (ii) When there is definite evidence of bone disease 
which has involved the joint (iii) When abscesses have formed, 
especially when these arise from bone disease (iv) To cure anky¬ 
losis in joints, e.g., the shoulder or elbow (v) To correct faulty 
ankylosis, e.g., in the knee. 

d. Amputation. —^This is rarely called for 

It is indicated: In condition of very bad general health In elderly 
patients, especially when the ankle-joint is diseased. When incur¬ 
able sepsis, with possibly lardaceous disease, has supervened. When 
excision has failed. When so much bone is diseased that excision 
would leave a useless limb When two joints are affected in the 
same limb 

SYPBILXS OF JOINTS 

Joints are very rarely affected by syphilis, though there are many ways in 
which syphilis in its various stages may affect them 

OlMsifloation.— 

SECONDARY STAGE.—^Arthralgia. Synovitis—intermittent and pain¬ 
ful, or chronic and painless. 

TERTIARY STAGE.—Gummatous synovitis. Chondro-arthritis Vir¬ 
chow's ulcerating joints. Tabetic—Charcot's sclerosing joints. 

INHERITED DISEASE. — Suppurative arthritis—^in early infancy. 
Hydrarthrosis. Symmetrical serous synovitis (Clutton's). Gummatous 
synovitis. Chondro-arthritis (von Gies' joints). Charcot's joint (juvenile 
tabes). 
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Sjidiilis of Joints—Classification, continued. 

1. CHRONIC SYNOVITIS.—Usually symmetrical, occurs in the late 
secondary stage; most often in the knee-joints. These become distended 
by effusion, with little or no pain 

2. CHRONIC (GUMMATOUS) ARTHRITIS.—Gummata maybe:— 

a. Extra-articular. —A chronic swelling outside a joint, which softens 
and bursts externally 

b. Intra -ARTICULAR —^The synovial membrane is the seat of a local or 
diffuse gummatous change. A condition is produced very like tuber¬ 
culous joints It differs from the latter by being almost painless, and 
by producing very little destruction of the ligaments and cartilages. 

3. OSTEOCHONDRO-ARTHRITIS —May occur in the late acquired 
or in the congenital disease It resembles osteo-arthritis The 
cartilages become fibnilated and eroded The synovial membrane is 
thick and pulpy; the bony ends are thickened by periostitis It differs 
from osteo-artlixitis by causing little pain, and occurring usually in much 
younger subjects The cartilages are 'punched-out* rather than woni 
away, and there is no lipping at their edges 

Troaimant. —Mercury and iodides by mouth. Firm pressure over mercury 

ointment applied to the joint 

Excision is seldom required only in those cases where actual bony destruc¬ 
tion has occurred. 

ARTHRITIS DEFORMANS 

A variety of joint lesions is included under this heading. Aetiology: 

otecure. ^edisposmg factors, trauma, infection, old age, toxic agents. 

Although no well-defined groups, classified as: (i) Acute polyarticular; 

(2) Chronic polyarticular, (3) Chronic monarticular 

Aatfology.—The chief groups of causative conditions are:— 

DEPRESSION OF THE VITALITY—Old age Constant cold and 
damp. 

TOXIC.—Some pre-existing mfectiou.s disease, e g , rheumati.sm, scarlet 
fever, tonsillitis, irfluenza, or dental sepsKs Auto-intoxication by some 
morbid digestive products in, eg, catarrh or ulceration of the intestines 
Infection by a .short bacillus (Bannatyne) is demonstrable in many cases. 

TRAUMATISM often acts as the exciting cause when the above-mentioned 
predisposing causes may have been present A single severe injury may 
rupture the cartilage and produce a monarticular osteo-arthritis at once 
Long-continued overstrain may bring about the condition slowly (e.g., 
in certain joints in labouring men) 

Tjpuu of X«aloii.— 

I. ACUTE AND SUBACUTE POLYARTICULAR (e.g.. Rheumatoid 
Arthritis),—Either toxic or infectn'e in origin Young females, and small 
joints are affected, usmdly hands and feet. Characteristic lesion is 
thickening of the synovial membrane and the extras3movial tissues, 
causing fibrosis with contractions and deformities. 

Pathology. —Early stages: Inflammatory changes in synovia—hyper¬ 
trophy of the viUi—small effusion into the joint Resembles low- 
grade inflammation. Later the synovial membrane and peri-articular 
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structures become fibrotic. Cartilages not affected at first, but later a 
'pannus' of granulation tissue grows over the articular cartilage, 
which is eroded and softened. Replaced by fibrous tissue. Under- 
l3ring bone is rarefied. No osteoph^ic bone formation. 

Signs and Symptoms. —Insidious onset, small joints of bands and feeh 
Joints swollen, shiny, and spindle-shaped. P^exia to 103“, patient is 
ill, general health is impaired, sleep disturbed by pain. Exacerba¬ 
tions occur. X-ray in early stages shows no bony changes Later, 
bones decalcified, translucent area near the joint surface. Diminution 
of joint space. (Fingers undergo characteristic ulnar deviation.) 
Prognosis. —^Poor, tends to progress in spite of treatment. 

Treatment. —Ehminate any toxic focus, as in teeth, sinuses, tonsils, 
prostate. Fallopian tubes. Vaccines of little use. Attend to general 
bodily health. Splintage of joints to correct and prevent deformities. 
Spa treatment when acute stage has subsided. 

I^otein shock therapy—intravenous T A B. of value. 

Local Trealmenl .—Radiant heat, diathermy, wax baths, etc., are of 
value. 

Still's Disease. — Occurs in children — resembles above — associated 
splenomegaly. 

2. CHRONIC POLYARTICULAR —Middle-aged females, small joints. 
Changes are degenerative, with atrophy of bone ends and fibrosis of the 
ligaments Localized patches of periostitis occur in the bone ends. 
Treatment. —As above. • 

3 CHRONIC MONARTICULAR.—Trauma is the main factor. It is 
not an infective, but a degenerative change. Associated toxic conditions 
make it worse. Injury of a single nature, or results from minor repeated 
traumata from a displacing cartilage or a loose body, e.g., knee-joint. 
Excessive use, alteration in the alinement of the joint, and frequent 
exposure to damp and cold are predisposing factors. Affects mainly large 
joints, as knee and hip. 

Pathology. —Affects soft tissues first, synovial membrane thickened, 
villiform processes develop which may be nipped m the joint on 
movement—lipoma arborescens Cartilage undergoes a fibrous meta¬ 
plasia, fibrillation occurs, cartilage softens and from pressure is worn 
away, exposing bare bone which becomes dense and smooth—ebuma- 
tion. Cartilage at the edge of the articular surfaces*proliferates and 
is raised into ridges which become ossified to form osteophjrtes which 
may become detached. Bursae in communication with the joint 
enlarge, e g., Baker’s cyst in the knee. Recurrent effusions occur in 
the joint 

Clinical Features. —Patient past middle age, stiffness and pain in the 
joint, stiffness is increased by rest. Later creaking or locking of the 
joint. Muscular wasting occurs. Symptoms undergo exacerbations. 
X-ray —Early stages little to see, later diminution of the joint space, 
and later still osteophjrtic outgrowths occur. Loose bodies may be 
seen in joint. 

Treatment, —Eradication of any septic foci. Analgesics, salicylates, 
etc. Protection of joint from trauma and cold. Rest only if painful 
joint, movements should be resumed as soon as can be tolerated. 
Radiant heat and diathermy relieve the pain and allow more move¬ 
ment. Manipulation of the joint through one complete range of 
movement under anaesthesia, followed by physiotherapy, affords relief. 
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Arthritis Deformans—Chronic Monarticular, conttnued. 

In later stages operative treatment necessary; ankylosis of the j<^t 
giving a paiiUess stiff joint is better than a painful partially mobile 
joint. {See special joints) 

* Prognosis. —Is almost hopeless. The disease may be arrested, but 
hardly ever cured. It has little or no tendency to shorten life. 

CHARCOT’S DISEASE 

{Neuropathtc Arthritis) 

Doflnitlon. —An advanced condition of osteo-arthritis resulting from a 
definite nerve lesion, usually in the spinal cord 

Cauaea. —Tabes dorsalis (in the great majority of cases)—Syringomyelia— 
Spina bifida—Hemiplegia, paraplegia, or neuritis. Some actual injury, 
or the ordinary mechanical strain on the joint, may act as the proximate 
cause. 

Anatomy. —^All changes of osteo-arthritis occur in an exaggerated form. 
a. THE ATROPHIC FORM shows marked loss of cartilage and bone, and 
no osteophytes. 
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b THE HYPERTROPHIC FORM shows exuberant overgrowth of chrtil- 
age and bone at the margin of the joint. Great increase of synovial 
fluid, and ultimate disorganization of the joint, are marked features. 
There is also a great tendency to the formation of osteophytes, which 
arise in and around the joint by an ossification of periosteum, synovial 
fringes, and muscular insertions. 

Symptoms.— 

NERVE SYMPTOMS.—Lightning pains, loss of knee-jerks, pupil changes, 
some anaesthesia or paraesthesia 

JOINTS AFFECTED—The knee {Ft^. no), hip, shoulder, and ankle are 
affected in the order of frequency given. Very rarely affects mor^ thaui 
one joint. 

JOINT SIGNS.— 

Very rapid and painless onset usually occurs 
A great synovial distension is the first feature 

All the signs of osteo-arthritis, viz., enlargement of the bone ends, lipping 
of articular margins, coarse grating, quickly follow. 

Marked absorption of bone, with consequent shortening or deformity. 
Massive heaping up of new bone as an outgrowth round the articulu 
margins, in the hypertrophic varieties. 

Disorganization or dislocation of the joint from a yielding of the liga¬ 
ments and destruction of the joint surfaces 
Absence of all pain or tenderness is a conspicuous and charactetistic 
feature 

Treatment. —Protection from injury Aspiration of excessive effusion. 
Some hind of mechanical support to prevent disorganization of the joint. 

BUBIISOPHILIA 

Haemorrhage into the joints causes two varieties of lesion •— 

1 In the Early Stages . Chronic synovitis 

2 In the Late Stages as the result of repeated haemorrhages. Osteo¬ 
arthritis. 

Incidence of the Affection. —The joints are affected m the same order of 
frequency as in the case of ordinary traumatism • the knees much more 
frequently, then the ankles, wrists, elbows, shoulders, and hips A blow 
or strain which in a normal person produces a sprain, in a haemophilic 
causes a hacmarthros Subsequently recurrent synovitis may occur 
without haemarthros 

Pathology. —The synovial cavity is distended with blood. The blood 
remains unabsorbed for a very long time Some deposit of fibrin takes 
place on all the articular surfaces. The chronic irritation thus set up 
produces: in the cartilages—^fibrillation, absorption, and nodular thicken¬ 
ing at margins, in the synovial membrane—thickening, with the formation 
of fibrous fringes; in the joint cavity—a tendency to chrome and recurrent 
synovitis; in the ligaments—^relaxation. 

Symptomc. —Acute sjmovial distension, with heat and pain, are the evi¬ 
dences of the first onset of hsemarthros. This differs from an ordina^ 
sjmovitis only in its degree in proportion to the extent of injury, and its 
slowness to subside. 
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Hamophilia—Syraptoms, continued. 

Chronic and recurrent synovitis, especially in the knee-joints, usually 
folloyrs repeated attacks of hsemarthros. 

The usual signs of osteo-aTthritis of the chronic variety finally supervene. 
Well-marked grating is felt, and the edges of the articular surfaces are 
lipped. 

Treatment. —Of the haemarthros—complete and prolonged rest, with firm 
pressure and cold applications. Of the recurrent synovitis—an elastic 
bandage constantly applied to the joint. Avoid any surgical interference, 
e.g., tapping. 

LOOSE BOOZES ZN JOINTS 

Varieties.— 

FIBRINOUS, or ‘melon-seed' bodies, formed in conditions of chronic 
synovitis, sometimes tuberculous 
HEMORRHAGIC —By the organization of blood-clot. 

CARTILAGINOUS.—By a chipping off of parts of the articular cartilages 
or of ecchondroses found in osteo-arthritis. They form mulberry-like 
masses, from the size of a pea to that of a walnut. 

BONE.— {See Osteochondritis Dissecans below.) 

SYNOVIAL —The hypertrophied fringes of chronic synovitis may become 
detached and form fibrous or cartilaginous loose bodies. 

OSTEOCHONDRITIS DISSECANS.—Most common in the knee. A 
portion of the bone covered by cartilage, about the size of a sixpence, 
undergoes 'quiet necrosis’, probably as the result of a blow followed by 
vascular thrombosis The whole fragment separates and lies as a loose 
body in the joint Both the loose body and the pit from which it fell out 
can be seen by X rays. 

Number. —Usually single, may be multiple, and rarely number several 
hundreds. 

Distribution. —Common in the knee, occasional in the elbow, and very rare 
in any other joint 

Symptoms. —Sudden attack of acute pain, with momentary locking. Often 
followed by some synovitis. The loose body can often be detected, generally 
on the inner side of the patella. Chronic synovitis with relaxation of the 
ligaments supervenes if it is allowed to remain. Monarticular arthritis may 
develop 

Treatment. —Removal through an open incision, which is much 
the body can first be transfixed. 

Diagnosis. —^From displaced semilunar cartilage and nipped 
fringes (see pp. 242-4). 

ANSTLOSIS OF JOINTS 

False Ankylosis. —^The fixation or stiffness of a joint produced by extra- 
articular lesions. These are:— 

1. CONTRACTION OF THE SKIN and soft parts, e,g., after bums. 

2. CONTRACTION OF TENDONS in congenital, paraljrtic, or traumatic 
conditions, or after long-continued displacement. 


easier if 
synovial 
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3. THE MATTING TOGETHER of the soft parts by an injury or disease. 

4. THE OSSIFICATION OF MUSCLES—myositis ossificans. 

5. OUTGROWTHS of the bone. e.g.. osteomata, chondromata, or sarco¬ 
mata. 

Trua Ankyloala. —^The fixation or stiffness of a joint produced by intra- 
articular lesions. 

* I. FIBROUS ANKYLOSIS.—Formed by fibrous adhesions. The fixation 
is only partial, but attempts at movement produce pain. The causes 
are:— 

a. Synovitis which has resulted in synovial adhesions, e^ecially tubercle, 
gonorrhoea, rheumatism. 

5 . Traumatism. —This generally produces an extra- as well as an intra- 
articular ankylosis. 

c. Arthritis. —The cartilages have been to some extent replaced by 
granulation tissue, which has organized into fibrous adhesions. Espe¬ 
cially met with in tuberculous conditions 

d. Nerve Lesions, e g., syringomyelia, or the division of, or neuritis of, 
a peripheral nerve. 

e Long-continued Abnormal Pressure of contiguous bones, e.g., in 
scolio.sis or talipes. 

2. BONY ANKYLOSIS —Formed by the complete destruction of the 
articular cartilages and the union of adjacent bony surfaces * 

a. Acute Suppurative Arthritis, either septic or gonorrhoeal. 

b. Chronic Tuberculous Arthritis, especially if secondarily infected. 

Dlagfnosis of the nature of ankylosis — 

IN FALSE OR EXTRA ARTICULAR ANKYLOSIS there are signs of 
extra-articular injury or disease, e.g., swelling in the muscles, tendons, 
or bones. Movement is generally free and painless, but very limited in 
extent 

IN FIBROUS ANKYLOSIS —^history of some traumatic, inflammatory, 
or infective disease. Some movement is po'ssible, but is very painful 
and accompanied by creaking. There are often swelling and thickening 
of the synovial tissues. 

IN BONY ANKYLOSIS there is absolute rigidity of the joint, and 
attempts at movement cause no pain. 

Treatment.— 

MASSAGE, PASSIVE AND ACTIVE MOVEMENTS, WITH HOT-AIR 
BATHS.—All evidence of active disease, e.g, increasing swelling, heat, 
redness, or tenderness, must be absent. Should always be tried in the 
early stages, after the subsidence of active exudation or disease. 
FORCIBLE MOVEMENT UNDER AN ANAESTHETIC, followed by 
massage and passive movements, etc. In the same class of case as the 
above, after other measures have failed. \\Tien passive movements 
are very painful. It is of the utmost importance that all active inflam¬ 
matory disease should be at an end. It is dangerous in all recent 
tuberculous cases. 

GRADUAL CORI^CTION OF THE DEFORMITY by eg., weight 
extension. Specially useful in tuberculous disease of hip and knee. 
OPERATION OF ARTHROPLASTY.—If all active disease is at an end, 
the joint may be mobilized by separating the adherent articular surfaces. 
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Ankylosis of Joints—^Treatment, contimied. 

removing some bone from each, and then sewing a piece of fatty fascia 
between these surfaces. This will answer best in the hip, where the 
socket IS deep and movements are possible at an early stage. 

EXCISION OF THE JOINT TO PRODUCE MOBILITY.—Most often 
used in ankylosis of the elbow and shoulder. The bone is freely removed, 
and movements are begun a week later. 

EXCISION OR OSTEOTOMY, WITH FIXATION.—Used most often 
in the hip- and knee-joints. For conditions of bony ankylosis in a bad 
position, or fibrous ankylosis which is painful or weak. 

DISEASES OF SPECIAL JOINTS 

SHOULDER-JOINT 

Inoidanoe of Disease. —Inflammatory diseases and tuberculosis rare. Osteo¬ 
arthritis very common Ankylosis (usually extra-articular) very common 
after traumatism, brachial neuritis, and osteo-arthritis. This is due 
partly to the facility with which the movements of the scapula replace 
those of the shoulder, and so prevent active and passive movements. 

Synovitis produces a fullness of the deltoid and under the axilla ; best 
marked along the line of the bicipital groove 

Must be distinguished from subdeltoid bursitis, which does not project 
into axilla, and causes little limitation of movements 

Supraspinatus Lesions. —Pam and limitation of movement, especially of 
first 5°-io® of abduction Follows a trivial injury or overstrain Tendon 
of the supraspinatus has been torn May become calcified, when it shows 
in the X-ray 

Treatment. —Open operation and repair of tendon or removal of nodule. 

Tnberoulosis usually begins in the head of the humerus, and may lead to 
purely extra-articular disease May take the form of a chronic caries sicca. 
Abscesses point along the biceps tendon or under the posterior margin of 
the deltoid. 

Treatment —Is expectant in most cases. 

Operation. —Is indicated when abscesses have formed, or where the 
radiograph shows extra-articular disease. If excision is done in children 
(very rare), as little of the epiphysis should be removed as possible. 

Ankylosis. —^This is usually fibrous, resulting from trauma. 

Treatment — 

Excision gives a movable joint but a weak arm 

Arthrodesis is operation of choice if position of arm is bad (fixed to the 
side) and if the scapula is freely movable Articular surfaces are 
reifioved. and the acromion is broken downwards and nailed to head 
of humerus Arm is fixed with hand opposite face in 90° of abduction 
slightly anterior to the coronal plane 

naU Shoulder. —Due to certain paralyses—generally infantile. 

Treatment. —By arthrodesis as above, provided the muscles which move 
the scapula and the hand are functioning. 
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BLBOW-JOINT 

Ssmovltls.—^Produces a fluctuating swelling behind on either side of the 
triceps tendon, together with an obscuration of the head of the radius. 
The joint is held in a flexed and pronated position. 

TttbercnloslB. —Very common. The joint cavity is always involved because 
of the smallness of the epiphyses. Early swelling and position as in 
synovitis. All three bone ends become diseased. 

Treatment. —Is usually conservative, especially in children. 

Opening and scraping carious foci, with the removal of the synovial 
membrane, is done in adults and in children in whom abscesses have 
formed. A formal excision is reserved for cases where painful or useless 
ankylosis has occurred 

Ankylosis. —This is common after complicated fractures and after suppura¬ 
tive or tuberculous disease 

If the position is one of flexion, it is a matter for the patient's opinion 
whether anything should be done; if the position is straight, operation 
is necessary. 

Excision, with free bone removal, gives good results 

WRIST-JOXNT 

Inoidencs of Disease.— Gonorrhoea, osteo-arthntis, and tubercle are com¬ 
mon, but all other diseases are rare * 

Synovial Disease and distension produce a swelling, chiefly at the back 
of the wrist, but an extension to the neighbouring tendon sheaths soon 
obscures it. The joint is held flexed. 

Tnberoulons Disease is very chronic and difficult to cure owing to the 
number of bones and joints involved Pulpy swelling is well marked 
behind and at the sides of the joint, and extends downwards over the 
metacarpals. Pain is constant and severe in the later stages. 

Treatment. —Is conservative and palliative to the utmost degree. 

Only actual abscesses justify operation. Limited erasions should repeat¬ 
edly be tried before an extensive excision In the worst cases amputa¬ 
tion is required 

Ankylosis of the Wrist should always be ensured in a position of dorsi- 
flexion. 

SACRO-ILIAC JOINT 

laoidenos of Disease. —Pyxmic and tuberculous aflections are practically 
the only diseases which afiect this joint, and the former presents no special 
features. 

Tubecoulous Disease usually affects young adults, and is very rare in 
children. 

SIGNS.— 

Puffy Swelling over the joint behind. 

Apparent Lengthening of the Leg.— The antd-ior superior iliac spine 
is lowered on the affected side. 

Abscess forms, and points over joint behind, in the gluteal region, 
through the sacro-sciatic foramen, behind the trochanter, in the pelvis, 
into the rectum, va^na, or perineum. 

Pressure over the joint, pressing the two ilia together, or forcing them 
apart, is very painful. 
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Tuberculous Disease of Sacro-Iliac Joint, continued. * 

SYMPTOMS—A general sense of -weakness on standing, walking, or 
straining A sensation of the pelvis breaking in two. Pain is often 
referred down the sciatic nerve. The signs and symptoms may be quite 
latent if only the peripheral parts of the joint are affected. 

TREATMENT —Absolute rest until all active disease is ended 

Opening over the joint posteriorly when abscesses have formed together 
with evacuation of the abscesses themselves. Bone grafting, so as to fix 
the joint. A strut or plaque of bone is fixed over the back of the sacrum 
and ilium after these have been bared 
A short hip spica is applied to immobilize the joint. 

HIP-JOINT 

Simple Synovitis. —^This is a rare condition. It gives the same signs as 
the early stage of tuberculous disease, and under rest with extension 
quickly passes off. Any tendency to chronicity or recurrence should be 
regarded as suspicious of tubercle. 

* Snapping ’ Hip.— 

INCIDENCE —An affection of young patients (fifteen to twenty-five), 
usually women. 

SYMPTOMS —On flexing the hip and then putting weight on the leg 
(as on going upstairs), an audible, visible, and palpable click occurs, 
the leg IS everted, and the great trochanter becomes more prominent. 
It may be painful and sometimes makes the patient fall. The sign 
cannot be elicited when the patient is lying down (i.e., when the muscles 
are relaxed) It may be bilateral. 

PATHOLOGY.—It is caused by the band of fascia lata into which the 
gluteus maximus is partly attached slipping over the great trochanter 
when the hip is flexed and an effort is made to extend it (gluteus action). 
A bursa sometimes forms over the ti'ochanter. 

TREATMENT —A lateral vertical incision about 6 in. long is made over 
the great trochanter A vertical incision is made through the fascia 
lata in the line of the trochanter, dividing the part of the fascia which 
gives attachment to the tensor fasciae femoris from that into which the 
gluteus is inserted. The posterior band of fascia is divided transversely 
' for about i in., and the angles of the fascia sewn back behind the femur. 
If a bursa lies over the trochanter it should be excised. 

Acute Septic Arthritis.— Usually pysemic, or may follow tjrphoid fever 
or one of the exanthems. 

Great distension of the joint cavit}'. Dislocation backwards is the common 
tendency. 

Treatment. —By weight extension and early evacuation of the abscess. 

• 

Subacute or Ghronio Infective Arthritis. —^This results from gonorrhoea 
or some other infection. It ends usually in ankylosis. 

Treatment. —Weight extension to produce a straight leg {see Ankylosis). 

Tnberoulous.Disease of the Hip.— 

AGE.—Five to fifteen is the commonest age to begin. 






TUBERCULOUS DISEASE OF THE HIP 

PATHOLOGY.—Disease may commence:— * 

1. In Sons, the commonest site.— (a) Under the cartilage of the head; 
(6) In the head near the epiphysisd cartilage; (r) In the nech neai; the 
epiphysial cartilage; (<f) In the acetabulum; («) At the junction of 
either trochanter (rare, and not strictly hip-joint disease). 

2. In Synovial Membrane. 

The Disease Usually Spreads, wherever it begins, to the: Head of 
the femur—Acetabulum—Synovial membrane. 

It Spreads Occasionally: Through the acetabulum to the pelvis. 
From the neck to the shaft and great trochanter, without involving 
the joint. From synovial membrane to psoas bursa, and thence into 
the pelvis. 

Ligaments are invaded by tuberculous granulations from the synovial 
membrane. The ligamentum teres disappears early. The posterior 
part of the capsule is perforated. The ilio-femoral, or anterior part 
of the capsule, usually remains, or is the last ligament to give way. 

Synovial Membrane. —Is infiltrated by tubercles. Thickened to form 
a pulpy swelling. 

Head of Femur becomes carious and stripped of cartilage {Ftg. iii), 
or necroses and forms a sequestrum owing to the obliteration of its 
blood-supply by:— 

T. Tuberculous focus in the neck. 

2. S3movial disease occluding the blood-vessels in the neck. * 

3. Destruction of vessels in the ligamentum teres 

Acetabulum becomes carious May be worn away above and posteriorly 
by pressure. New bone is formed above and behind the carious 
acetabulum, thus forming the ‘travelling acetabulum’. 



Ftg. III.—Tuberculous hip-joint showing 
exfoliation of the articular cartilage. 


Ftg. 112 .—^Tuberculous hip showing 
ankylosis. A sequestrum occupies a 
cavity in the neck of the femur, with 
a sinus leading from the same. 


{From specimens in the R.C.S, Museum.) 
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Tuberculous, Disease of Hip—Pathology, continued. 

Nbck. OF Fbmur. —Carious focus may spread: (i) Into the joint; (2) 
Into the shaft and trochanter outside the joint. May form a chronic 
tuberculous abscess. . 

Joint Becomes Ankylosed {Fvg. 112):— 

By fibrous ankylosis due to &e union of granulating surfaces, with 
subsequent fibrosis. 

By true bony ankylosis due to union of carious bony surfaces, with 
subsequent ossification, if secondarily infected. 

Joint Becomes Dislocated: By destruction of the acetabulum; By 
destruction of the head or neck; By solution of the ligaments; By 
contraction of the muscles. 

SYMPTOMS.— 

First Stage (stage of synovitis).—Pain in hip, or in knee due to common 
nerve-supply. Wasting of the thigh muscles. FuUness of inguinal 
region. Obliteration of the gluteal fold, with flattened nates 
Lameness. —At first only a slight—almost unconscious—limp. 

Position of the Leg —Thigh is flexed to relax vertical limb of Y 
ligament. Abducted to relax oblique limb of Y ligament {Ftg. 
113. B). Everted to relax ischiofemoral ligament, and owing to the 
weight of the limb when patient is lying. Leg is apparently length¬ 
ened. 

Position of the Pelvis —Tilted down on diseased side so as to bring 
abducted thigh parallel to fellow. Hence leg is apparently longer 
Lordosis to compensate for flexion of the thigh. {Fig. 113, C.) 
Scoliosis due to tilting of pelvis 

Objective Tenderness. —Pain on extension, adduction, inversion, 
due to strain on capsular ligaments and pressure of joint surfaces 
together. 

Pain on ‘crowding joint surfaces together' by pressing the heel or 
the great trochanter 

Pain on any passive movement, owing to the rubbing of inflamed 
synovial surfaces. 

Rigidity. —All movements of the joint limited, especially extension, 
adduction, and inversion. 

X Rays .—Show decalcification of bones adjacent to joint. 

Second Stage (stage of destruction of cartilage and ligaments).— 
^in IS increased and nocturnal starting occurs. Rigidity is almost 
absolute. 

Position of Leg .— 

Flexion. 

Adduction. Voluntary movement having ceased, only tonic 
muscular action is present. The adductors, being much stronger 
than the abductors, gain this position. (Fig. 113, D.) 

Inversion. The postenor part of the capsule has given way, and 
the short external rotators are infiltrated and weakened. (Fig. 
D.) 

Apparent Shortening. 

PosiHon of the Pelvis. —Lordosis as above. Tilted up on diseased 
side so as to bring adducted thigh parallel to its fellow; hence 
scoliosis and apparent shortening. (Fig. 1x3, E.) 

X Rays .—Show loss of joint space. Irregularities in articular surfaces. 
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Tuberculous Disease of Hip—Symptoms, continued. 

Third Stags (Stage of destruction of bone). — Pain as in the second stage. 
Fever and hectic. Position of the leg as in last in an increased degree, 
with adduction of— 

Actual Shortening due to. (i) Carious destruction of the head; 
(2) Carious destruction of the acetabulum; (3) Dislocation; (4) 
Necrosis of the head. 

Abscess Fermation. —Abscess points* At inner side of great tro¬ 
chanter—Gluteal region—Scarpa’s triangle—As a psoas abscess— 
—^As intrapelvic ab.scess bursting into rectum, vagina, or bladder, 
or ischiorectal fossa—Down the leg towards the knee. 

If the abscess bursts and becomes septic, hectic fever and amyloid 
disease may occur. 

X Rays .—Show gross destruction of articular surfaces 

DIAGNOSIS.—From — 

Primary Pelvic Abscess. 

Knee-joint Disease —Knee-joint symptoms. 

Caries of the Spine, Psoas Abscess —Angular curvature, pain, and 
rigidity of spine 

Inflamed Psoas Bursa.—P am only on extension. 

Sciatica. —Nerve tender, flexion hurts more than extension. 

Sacro-iliac Disease. —Compression of pelvis is painful—Apparent 
lengthening of leg—Pam over sacro-iliac joint. 

(In all the above, true hip-joint movements are unimpaired.) 

Perthes’ Disease —Pam if trivial. X rays show fragmentation of head. 

Congenital Dislocation. —Absence of pain—Often bilateral—Reduci- 
bility. 

Coxa Vara —Eversion is combined with adduction—Great prominence 
of the trochanter—Absence of tenderness on pressure—Passive move- ‘ 
meats painless 

DIAGNOSIS OF THE STRUCTURE CHIEFLY IMPLICATED IN 

HIP DISEASE — 

In Synovial Disease passive movements are almost as painful as 
active. Movement is much more painful than jarring. 

In Disease Chiefly Affecting the Bones, active movements are 
much more painful than passive, because they crowd together joint 
surfaces by the muscular contraction. Jarring the joint is more 
painful than passive movements 

TREATMENT — 

Conservative Treatment is the first line of treatment, until an estimate 
can be made of how much the joint surfaces are destroyed. 

1. Rest in Bed with weight extension or on a frame until the flexion 
and some of the abduction or adduction have been cured. Con¬ 
tinued for three to six months. 

2. Ambulatory Fixation. —Usually by a plaster spica for about*six 
months, followed by a leather or celluloid splint for about two years. 
Patient walks on crutches, using a high boot or patten on sound leg. 

3. Extra-Arhcular Arthrodesis. —The outer aspect of the joint is 
exposed and a graft cut from the upper end of the sha(t and 
trochanter. This is fixed along the outw side of the joint so as 
to produce ankylosis. Or a bone flap is turned down from the ilium 
and fixed to the trochanter {Fig. 114). 
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Choice between (s)^ and (3).—In purely synovial cases, when after 
six to twelve months the joint structure is undestroyed, then con> 
servative treatment should be pursued. But if the joint surfaces 
are destroyed, then ankylosis should be aimed at, and this will be 
made quicker and sounder by arthrodesis. 

Osteotomy for late cases in which ankylosis has occurred in faulty 
position. (Sss below). 

Excision is indicated in the third stage of the disease, i.e.:— 

When abscesses have formed which, on opening, are found to com¬ 
municate with the joint. 

When marked shortening indicates joint destruction. 

Also when prolonged conservative measures, including extra-articular 
arthrodesis, have failed to cure. 

The A nterior Incision outside the sartorius is the most generally useful, 
because it divides no important blood-vessels, it affords ready access 
to the joint, and leaves an antenor scar. 

The Posterior Incision is most useful when posterior abscesses have 
formed, or when the head of the bone lies dislocated backwards. 

The Removal of all Diseased Structures, especially sequestra in the head 
and neck of the bone and the acetabulum, is best done by a large 
flushing gouge. 

After-treatment .—The limb should be put up in marked abduction: 
(i) In order to cause apposition of the stump of the femur and the 
acetabulum; and (2) To compensate for the shortened limb by the 
subsequent pelvic tilting downwards on the affected side. An 
adductor tenotomy may be necessary to bring this about. The 
limb must be kept abducted for six weeks by a plaster or other 
splint. 

Amputation is very rarely called for. It is indicated when the knee as 
well as the hip is involved, when other operations have repeatedly 
failed, when intrapelvic disease is extensive, and when septic sinuses 
defy other treatment, or when the limb is painful and useless. 



Fig. 114.—Tuberaoktii of lup. Bztra-artlcular arthrod«aii. 
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Hip-Joint, Diseases of, continued. 

Osteo-arthritie of Bip. —Often traumatic and monarticular. Painful 
and crippling. 

TREATMENT.—By arthrodesis. The articular surfaces are removed and 
the joint fixed by a long Smith-Petersen nail driven up through the 
neck and head of the femur into the ilium. 

Ankylosis of the Kip.— 

CAUSES.—Tuberculosis, pysmia, gonorrhoea, osteo-arthntis, or trauma. 
POSITION.—If no preventive treatment has been employed, flexion, 
adduction, and inversion vrill be marked 
TREATMENT.—Nothing is required if the limb is in good position without 
much shortening 

Gradual correction by weight extension for false or fibrous ankylosis in 
a bad position. 

Fixation in an abducted position {see After-treatment of Excision 
OF THE Hip for Tuberculous Disease, above) is very valuable in cases 
with muck shortening. 

Arthroplasty, in young and vigorous subjects. A U-shaped flap is 
turned up from the outer side of the trochanteric region, the trochanter 
sawn oil, the joint exposed, and chiselled until the femur is free. Bone 
is removed from the femoral head and from the acetabulum. The 
socket is lined by a flap of fascia lata. The limb is moved directly after 
the skin incision has healed 

Osteotomy Customary to use a Lorenz bifurcation osteotomy {see 
p. 201 and Fig. 71) or a McMurray subtrochantenc osteotomy. 

KNEE-JOINT 

Inoidenoe of Disease. —The knee-joint is more commonly affected by 
injury and disease in all its varieties (except perhaps gout) than any other 
joint. 

Simple Sjrnovitis. —The joint is held in a semi-flexed position. 

Swelling appears at the sides of the patella, above and below at first, and 
then it assumes a horseshoe shape, surrounding the patella, except below 
in the position of the patellar ligament. 

Fluctuation can be obtained from above to below the patella, pressing on 
the sides of the swelling. 

The patella can be made to tap against the femoral condyles. This is best 
done when the limb is extended and the quadriceps is relaxed. 

Tuberculous Disease {Fig. 115) begins most commonly in the bones 
in children, and in the sjmovial membrane in adults. 

Rarely bone disease may produce an extra-articular abscess without 
affecting the joint. 

IN THE FIRST STAGE of disease of the joint cavity, the signs of sjmovial 
distension as above given are present; but the hollows of the knee afe 
filled by a doughy substance instead of fluid. 

Later, especially in children, a spindle-shaped swelling is formed by the 
knee, the muscles of the thigh and calf being much wasted. 

X-ray in children may show an increase in growth activity in the tibia 
of the affected side due to stimulation of the epiphysial cartilage. Also 
the patella of the affected side ossifies more quickly than the non- 
affected side. 
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IN THE SECOND STAGE, displacement occurs, which in its complete 
form is fourfold, i.e., displacement of the tibia l^ckwards and outwards, 
flexion, and externail rotation. This is due to the predominant action 
of the hamstring muscles, and especially the biceps. 

THIRD STAGE.—Actual shortening of either femur or tibia, or of both, 
from absorption, is produced bj^ bone destruction. 

Abscesses form, and usually point at the side of the patella, but may 
track up the thigh or down the leg. 

TREATMENT.—The knee-joint probably gives worse results than any 
other after conservative treatment, i.e., the majority of cases relapse 
after it, and come to an eventual operation. 

Conservative Treatment. —The limb is, if necessary, straightened by 
a weight extension, and then fixed in a Thomas’s knee splint. Bier^s 
treatment may be well combined with this. Ih'obably six to twelve 
months will be required, but much shorter periods are usually employed. 
It is indicated as a first measure in all early cases, especially in childreD; 
and in cases when the disease is purely osseous or purely synovial. 
Excision is indicated: (i) When conservative measures have failed; 

(2) When the disease has progressed to the second and third stages; 

(3) In almost all adult cases; (4) When faulty ankylosis has occurred, 
^ny ankylosis in a straight position should be aimed at. The lateral 

and crucial ligaments are freely divided, and all the synovial mem¬ 
brane and cartilages removed, with all the diseased bone. * A stout 
graft is cut from the tibia and slid upwards to join the femur {Fig. 
116). 

After excision in children it is essential that a long case splint, from 
the gluteal fold to the ankle, should be worn until bone growth has 
ceased. Otherwise bending will probably occur at the site of 
excision. 

Amputation is very rarely called for. Septic sinuses with necrosis at 
the back of the joint may demand it. 



Ftg. 113.—^Tuberculous disease of the knee-joint, viewed in section. The tibia is dislocated 
backwards. A, Diseased synovial membrane; B, Articular suriaces eroded; C, Extensioa 
of synovial disease downwards and backwards Into the leg. 
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Tuberculous Disease of the Knee-Joint—^Treatment, continued. 

Ankylosis usually results from septic or tuberculous arthritis. 

Flexion with backward and outward displacement of the tibia and eversion 
of the leg is the common position. Hyperextension is occasionally seen. 
TREATMENT.—Weight extension, aided by hamstring tenotomies in early 
fibrous ankylosis. Excision and fixation in bad fibrous and in bony 
ankylosis Cuneiform or curved osteotomy and rectification in bony 
ankylosis (c/. Ftg. 72, p 202). 

ANKLE-JOINT 

Synovial Distension is rare from simple causes. The characters are similar 
to the early stages of tuberculous disease. 

Tuberculous Disease begins in the astragalus, or less commonly in the 
synovial membrane or tibia or fibula. The swelling appears under the 
extensor tendons in front of the joint, and at the sides of the tendo Achillis 
behind. The foot is held in a position of plantar flexion. 

The disease is very liable to spread to the other tarsal joints. 

TREATMENT —Conservative measures should be given a prolonged 
trial. 

Scraping out diseased foci through anterior incisions, with Removal of 
THE Astragalus, is required in relapsing or suppurating cases 
Amputation is indicated when other measures have failed, and especially 
in older patients. 

Ankylosis. —This is very common as the result of injury or talipes If in 
faulty position an astragalectomy will often enable it to be rectified 



116.—^Tuberculous knee. Excision of j(^t. A portion of the antetiw 
border of the tibia has been slid up into the femur. The patella has been 
denuded of cartilage and divided into two portions. These will also lie over 
the line of union. ' 
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TARSAL JOINTS 

Znolda&ee of DisoAso.— <vonorrhoea, tubercle, osteo*artlmtis, amd gout are 
the commonest affections, together with the changes secondary to carious 
forms of talipes. 

Tuberenlous Diaeaso. —Bones are often primarily affected, especially the 
os calcis, astragalus, scaphoid, and cuboid. 

The joints between the astragalus and scaphoid, the three cuneiforms, and 
the three inner metatarsals communicate with one another so easily that 
disease of one generally spreads to the others. 

The joints between the os calcis and cuboid, and between the cuboid and 
the two outer metatarsals, may be affected singly. 

Swelling occurs over the affected joints, and is diffuse. Tenderness is 
marked over affected bones. 

X rays show great decalcihcation of all the bones of the foot. Later, 
destruction of joints. 

‘ TREATMENT.— 

Conservative Treatment should be tried for prolonged periods. 
Limited Operations are suitable only in rare cases when one bone or 
joint is alone affected, e g., the astragalus or os calcis, or calcaneo¬ 
cuboid joint. 

Amputation by Syme’s method, or at site of election, is usually required 
in cases where other methods have failed, when septic sinuses have 
arisen, and when the patient cannot afford long conservative treat¬ 
ment 
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Chapter XXIV 

INJURIES AND DISEASES Or THE SPINE 

FRACTURES OF THE SPINE 

Causes.— 

DIRECT VIOLENCE.—Spine breaks at the point struck. 

INDIRECT VIOLENCE.—Spine usually breaks at about the junction 
between the most movable and the most fixed parts, i.e., between the 
neck and back, or between the thorax and lumbar region. 

Varieties.— 

INCOMPLETE FRACTURES —The continuity of the column is not 
destroyed. 

Spinous processes, transverse processes, and laminae may be broken 
and displaced. They are of importance because late affections of the 
cord may follow, and also because they may cause pain in the baek 
and inability to work Such conditions must be sought for in all 
cases of chronic back sprain, 

COMPLETE FRACTURES or fracture-dislocations 

COMPRESSION FRACTURES —One or more bodies and discs are crushed 

Fracture - dislocations.— 

ANATOMY.—Most common in the cervical and upper dorsal regions, also 
in the last dorsal and first lumbar vertebrae The articular processes are 
usually fractured, except occasionally in the cervical and lumbar legions. 
The body or intervertebral disc is fractured or torn The ligaments are 
extensively lacerated. Fracture, comminution, and impaction of the 
laminae and spinous processes may occur The upper fragment is usually 
displaced forward. 

The cord is either crushed between the laminae above and the bodies 
below, or it is cut across or transfixed by bony fragments, or its struc¬ 
tural continuity is severed, whilst the bones regain their normal 
position by natural recoil or treatment 

SIGNS.— 

Deformity of the Spine. —Usually an angular curvature. There may 
be a mere irregularity in the line of the spinous processes. 

Signs of Local Trauma —Bruising, pain, swelling. 

Paraplegia, Anassthesia, Loss of the Reflexes {see p 279). 
Vasomotor Paralysis, with rise of temperature m the parts below the 
lesion up to no® F., or even higher. 

Trophic Lesions.— 

z. Acute bedsores form over the sacrum or buttocks. Less oiften 
over the anterior superior spine or heels. They occur about 
three days after the injury, or at any later date if myelitis arises. 
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Pressure, and fouling with urine or faeces, act as exciting causes. 
A large dee^ slough forms rapidly, and finally the bone is exposed. 
2. Of the urinary organs. Sloughing may occur in the bladder, 
urethra, penis, or scrotum. Septic inflammation ascends to the 
kidney as a pyelitis and pyelonephritis. 

Affection of the Bladder Muscles. —Either true incontinence, 
retention with overflow, or involuntary refliex micturition. 

Paralysis of the Rectum or its sphincters. 

Meteorism from the abdpminal-wall pau-alysis. 

Priapism. 

Embarrassment of Respiration by the paralysis of the abdominal 
muscles and the intercostals. 

TREATMENT.— 

General. —To be lifted upon some supporting sheet, and not picked 
up by the legs and shoulders. In all cases the patient should be 
carried in a prone position, i.e., face downwards; this tends to undo 
the dislocation or compression, whereas the reverse position makes 
it worse Bed should be firm and upon fracture boards. Special 
care of the lower extremities lest they get burned by hot-water 
bottles. 

Reduction under an anaesthetic —If the lesion is below the cervical 
region; if the paraplegia is incomplete. Is best performed about 
twenty-four hours after the accident, when shock has passed ofi. 
Laminectomy. —(i) In partial lesions of the cord, indicated by retention 
of deep reflexes and of the senses of heat and pain. (2) In cases where 
dislocation cannot be reduced or cannot be retain^ and where the 
cord IS uninjured. These conditions may occur in the cervical or 
lumbar regions. 

Symptomatic Treatment. —(a) Alone: when total transverse lesion 
has occurred. (6) In conjunction with or following any of the above: 
Retention apparatus, e g , sand-bags Patient should be moved as a 
whole and not twisted. Skin kept dry and clean with spirit lotions 
and antiseptic powders. The sheets kept smooth and clean. The 
urethra disinfected and kept covered by an antiseptic dressing. The 
urine drawn ofi by sterile rubber catheter where vesical paralysis 
exists. 

Special spinal bed, turned daily {Fig. 117). 

Impaotion of Dislocated Articular Processes. —Only occurs in the 
lumbar region and after great violence. Can only be recognized by good 
anteroposterior radiographs Reductions cannot be efiected by usual 
hypertension. 

TREATMENT.—Open operation and leverage of displaced articular 
process (after flexion of spine). Generally it is necessary to remove one 
of the impacted articular processes {Ftg. 118). 

Compression Fractures.— 

ANATOMY.—Usually found at the junction of the dorsal and lumbar 
spine, from the iith dorsal to the 2nd lumbar vertebrae. Caused by 
violent flexion forwards of the body. One or two of the bodies and 
discs are crushed together, and appear to be wedge-shaped when viewed 
laterally. {Figs, iig, 120.) 
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Compression Fractures of the Spine—Anatomy, continued, 

KCmmel's Disease is a variety of this injury in which the original 
accident is comparatively slight and in which the symptoms do not 
appear for some months after the patient has been getting about. 
Possibly in this disease the original injury is one to the blood-vessels, 
causing bone atrophy with subsequent yielding of the soft bone under 
the body weight. 

SYMPTOMS AND SIGNS.—Pain and weakness in the back. There is 
prominence of one vertebral spine which corresponds to the area of 
maximum tenderness. Often there is exaggeration of the knee-jerks 
and marked neurasthenia. Lateral X rays show one or two vertebral 
bodies to be wedge-shaped, and the discs damaged or distorted. 

TREATMENT.-i-This should be carried out at once, before fixation of the 
deformity has had time to occur and before neurasthenia develops. 

1. Hyperextbnsion with Plaster —Under local or general anaesthesia. 
The patient is slung face downwards, and the spine forcibly hyper- 
extended {Fxg. i2i). Fixed by a plaster jacket in this position. 

After-treatment —After 3-3 days the patient gets up and has graduated 
exercises, e g., carrying weights on the head, flexion of hips, and 
lifting weights with the abdominal muscles. Plaster jacket is re¬ 
tained for three to four months and may be followed by the use of a 
spinal brace. {Ftg. 122 ) 

2. Spinal Brace. —Used for patients unsuited for, or refusing operation, 
and as the after-treatment of either of the above. 




Fig. 118.—Dislocation of the cervical spine, 
showing impacted articular proceas. 
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DISLOCATIONS 07 TBB SPINS 

OCCUR only m the cervical region, where the horizontal articular surfaces 
allow this possibility; most commonly between the 3th and 6th cervical 
vertebrae 

VARIETIES.—(Unilateral and bilateral 

DISPLACEMENT—^The upper part of the spine is displaced forwards, 

* the upper articular processes locking against the lower. 

SYMPTOMS AND SIGNS.—Sudden death in complete dislocations in 
the upper part. Signs of cord injury in most cases Neuralgia of the 
nerves at the seat of injury. Some deformity, either forward displace¬ 
ment or rotation. 



Ftg X19 —Compres- 
sioa fracture of ist 
lumbar vertebra. 


Ftg 120—Kiimmel’s 
disease aSccting the 
lotb and nth doisal 
vertebrae. 




Ftg I2I 


Ftg. lai —Fracture ol spine. Position of 
patient u application of plaster. 


Ftg. JZ2 .—Fracture of spine. Plaster 
lacket Patient carrying weight. 


Ftg. laa. 
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Dislocations of the Spine', continued, * 

TREATMENT.—Reduction under an anaesthetic, or open operation 
when reduction has failed, with, possibly, removal or part of the lower 
articular processes. Articular processes when reduced must be fixed 
to prevent redislocation. 

DISEASES or THE SPINAL CORD AND NERVES 
WHICH MAT FOLLOW INJURIES 

Varieties. —(i) Traumatic neurasthenia (railway spine); (s) Concussion 
of the cord (molecular disintegration), (3) Spinal meningitis; (4) Haemor¬ 
rhage into or around the cord; (5) Myelitis; (6) Laceration of the cord; 
(7) Paraplegia. 

1. Traumatic Neurasthenia (railway spine) occurs after a severe accident 
which has caused both mental and physical shock. 

The Symptoms are usually absent or trivial for the first few days after the 
accident. Pain in the head and back, especially in the lumbar region. 
Increased knee-jerks. Mental changes: a loss of the power of concen¬ 
tration, undue excitability, etc Some functional disturbance of micturi¬ 
tion . Varying and changing areas of partial anaesthesia or h3rperaesthcsia. 
Treatment is constitutional—chiefly rest. Supervised rehabilitation is 
necessary 

2. Coneuesien of the Cord.— A molecular injury or disintegration without 
visible lesion. 

It produces exactly the same s3miptoms as a partial or total laceration 
at the time, but the symptoms (paraplegia) may rapidly disappear. 
Priapism is said not to occur in concussion. But more frequently the 
symptoms are permanent. 

3. Spinal Mening^itls may be simple and plastic, or septic. 

Localized pain in the back increased by movement Neuralgic pain along 
the course of the spinal nerves. Spastic rigidity, painful cramps. Hyper- 
aesthesia, exaggerated reflexes. 

Meningitis serosa circumscripta may develop and lead to the formation 
of a subdural cyst. Laminectomy and removal of the cyst may be 
necessary. 

4 . Spinal Hnmorrhage.— 

а. INTRAMEDULLARY.—Haemorrhage into the central parts of the 
cord. Most common in the lower cervical region. 

Paraplegia of an incomplete type immediately follows the injury. Senses 
of pain and temperature are often lost without anaesthesia. No signs 
of irritation of the spinal nerves. Permanent damage caused by 
spinal degeneration. 

б. EXTRAMEDULLARY.—Haemorrhage between the bones and dura, 
and between the dura and cord. 

Paralysis comes on gradually at an interval after the injury. 

Severe pain with muscular spasms is caused by irritation of the roots 
of the spinal nerves. 

Recovery may be expected, as no permanent cord damage results. 
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5. may arise from a septic wound or as a part of the result of any 
spinal injury. 

The usual S3rmptoms of paraplegia are associated with specially marked 
trophic disturbances, e.g., acute bedsores, or sloughing cystitis; rapid 
atrophy of muscles supplied by the afiected segments. 

6. Laceration of the Cord. —Paraplegia is the most constant and earliest 
result. Meningitis or myelitis often complicates the paraplegia. Spinal 
haemorrhage may accompany or may cause the paraplegia. 

7. Paraplegia resulting from spinal injuries.— 

RELATION OF THE CORD TO THE VERTEBRAL SPINES:— 
Fourth cervical nerve segment (diaphragm) corresponds to and cervical 
spine. 

• The cervical enlargement (arm) to 3rd-7th cervical spines. 

The lumbar enlargement to loth-iath dorsal spines. 

The lumbar segments (front of the thigh, etc ) to 9th-i ith dorsal spines. 
The sacral segments (the rest of the leg, etc , rectum and bladder) to 
nth dorsal-ist lumbar spines. 

Cauda equina to and lumbar-and sacral spines. 

CAUSES OF TRAUMATIC (SPINAL) PARAPLEGIA — 

1 Immediately following the injury—Concussion (without manifest 
injury). Contusion with intramedullary hsmorrhage. Lacerdtion 
of the cord by crushing or penetrating wounds. 

2. Arising after an Interval —Extramedullary haemorrhage (twenty- 
four to forty-eight hours after, without p5n'exia). Inflammatory 
exudation of meningitis (three days or more after, with p3n'exia). 
Pressure of callus or cicatrices (two weeks or more after) 

* SIGNS OF A TOTAL TRANSVERSE LESION.— 

I In the Area Supplied by the Nerves Below the Lesion —Com¬ 
plete motor paralysis, followed by late rigidity and contraction of the 
muscles Complete anaesthesia, with loss of senses of pain or tempera¬ 
ture. Complete and permanent loss of the deep reflexes Temporary 
loss of the superficial reflexes. Vasomotor paralysis, with tiophic 
lesions. Visceral paralysis (bladder, rectum, intestines) according 
to the site 

2. In the Area Supplied by the Nerves at the Site of the Lesion. 
—Paralysis, with rapid and flaccid atrophy of the muscles. Zone 
of hyperaesthesia from nerve-root irritation. 

SIGNS OF A PARTIAI, LESION.—The central parts of the cord may 
excape injury In this case the deep reflexes are retained or soon re¬ 
gained; the senses of pain and of temperature are retained; the anaes¬ 
thesia may be only partial. 

In cases of recovery from concussion or contusion the functions of the 
cord are regained in the following order: Deep reflexes—Sense of pain 
and temperature—Tactile sensation—Motor power. 

Special Features of lesions occurring at diflerent levels of the spine.— 

I. LOWER LUMBAR AND SACRAL REGIONS.-^The cauda equina 
is crushed. 

Paralysis of all leg muscles except the psoas, iliacus, quadriceps extensor 
femoris, and the adductors. 

Paralysis of all the perineal and penile muscles. 
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Diseases of Spinal Cord following Injuries—Special Features, continued. 

Anaesthesia of the perineal and genital regions, also of the foot and the 
outer side and back of the leg below the knee. 

Bladder is paralysed. Retention at first with overflow, but true incon¬ 
tinence later from atrophy and relaxation of the sphincters. 

Rectum: The sphincter is paralysed, and incontinence of faeces results. 

2. LOWER DORSAL AND UPPER LUMBAR REGIONS —The lumbar 
enlargement is injured, with the origins of the lumbar and sacral plexuses, 
and the centres for the bladder and rectum. 

Total paralysis and anaesthesia of the legs and perineum. 

Bladder and rectum, from an injury to their centres, have their sphincters 
relaxed from the first, with true incontinence of urine and faeces. 
Marked tendency to sloughing of the skin and bladder. 

3. MID-DORSAL REGION —In addition to the paralysis and anaesthesia' 
in the last, paralysis and anaesthesia of the abdominal wall and some of 
the lower intercostal spaces. 

Meteorism results from the abdominal paralysis. 

A painful girdle at the waist occurs from hyperaesthesia. 

Bladder shows retention with overflow, but later a reflex involuntary 
micturition may occur. 

Rectum is not much aflected, but constipation is marked from the 
abdominal paralysis. 

4. UPPER DORSAL REGION.—In addition to the above, paralysis of 
the intercostal muscles. 

Bronchitis with congestive pneumonia is very frequent. 

Priapism may occur. 

5. LOWER CERVICAL REGION.—In addition to the last, paralysis 
and anaesthesia of the arms. 

Pnapism is almost constant. 

The pupils are narrowly contracted, forming the so-called ‘spinal miosis', 
from a cutting of the sympathetic fibres to the pupil, which descend 
in the cord and then leave by the lower cervical and upper dorsal 
nerves. 

Seventh Cervical Segment. —Hands half closed Elbows bent and 
forearms pronated over chest. 

Sixth Cervical Segment— Arms rolled out and abducted. Elbows 
flexed. Hands supmated. Fingers semiflexed. 

Fifth Cervical Segment —Arms paralysed and by side of trunk. 

6. AT OR ABOVE THE THIRD CERVICAL.—Death from asphyxia, 
due to involvement of the phrenic (fourth cervical) and the intercostal 
nerves. 


TUMOURS OF THE SPINAL CORD 

Posilion. —^Meningeal (66 per cent). Extradural (20 per cent). Intra¬ 
medullary (14 per cent). 

Nature.— 

X. MENINGEAL.—Meningioma—^hard and localized, or soft and spreading 

2. EXTRADURAL.—Sarcoma.' Lipoma. Fitn’oma. Angioma. 

3. INTRAMEDULLARY.—Glioma. Granuloma, e.g., tuberculoma. 
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Symptoms are very slow and insidious, and therefore most cases are over¬ 
looked and mistaken for spastic par^ysis or disseminated sclerosis. In 
general, the symptoms are:— 

In Extradural Tumours the pressure is exerted first on the nerve root 
of one side and then on the other half of the cord, giving root pain, 
unilateral cord compression, and finally general cord compression. 
Intradural Extramedullary Swellings give prolonged root pressure 
and then slow-growing compression of cord. 

Intramedullary Tumours give no root pain, but a partial paraoleffia 
from the onset. 

Pain, chiefly marked at the piart corresponding to the spinal segment, e.g., 
m the arms in a lower cervical tumour. Most marked in extradural and 
meningeal growths. 

PAR.XSTHESIA as a band or girdle—^when the posterior roots are irritated_ 

afiords the best localizing evidence. 

Paralysis with Wasting m the parts supplied by the segments affected. 
Paralysis with Spasm in the parts below the lesion. Thus spastic para¬ 
lysis of the legs with exaggerated reflexes is present in nearly all cases. 
ANiESTHESiA of variable extent and degree. 

Visceral Paralysis of bladder and rectum are late symptoms. 

Diagnosis is often very difficult. The association of an area of pain above 
(corresponding to the lesion) with an area of spastic paralysis bejow is the 
most significant feature The injection of lipiodol through the occipito- 
atlantal membrane and subsequent X-ray examination will locate a tumour 
if it is obstructing the dural canal 

Treatment .—Removal. 

Laminectomy of several vertebraj. The mistake is usually made of 
exploring too low. 

Opening the Dura — If the growth is intradural it may be removed. If 
intraspinal, the cord is divided longitudinally over the growth and the 
wound temporarily closed 

Second Stage.—A week later the wound is opened and the tumour is 
often found to have extruded itself upon the surface. 

Closure of the Wound. —The dura, muscles, and skin are very carefully 
closed in separate layers 

SPINA BIFIDA 

Definition. —A deficiency of the vertebral neural arches, through which a 
tumour formed by mal-devcloped cord or membranes protrudes. 

Varieties [Ftg. 123). — 

MYELOCELE.—Central canal of the cord opens upon the skin surface 
in the sacral region (incompatible with life). 

SYRINGOMYELOCELE.—Central canal is dilated, and the nerves pass 
outside the cyst. 

MENINGOMYELOCELE.—Dilatation of the membranes forms a cyst; the 
cord is attached to its dorsal wall, and the nerves pass through the cyst. 

MENINGOCELE.—A cyst formed of spinal membranes posterior to the 
cord, which is not affected. 

SPINA BIFIDA OCCULTA.—No tumour occurs, except perhaps a lipoma 
or a dermoid with long hair. 
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Spina Bifida, conUnwd. 

Signs.— 

Tumour in the median line of the spine. Usually over the lumbo-sacral 
region, rarely in the cervical or dorsal The tumour is (except in spina 
bifida occulta) translucent and fluctuating. 

Pressure on the Tumour produces bulging of the anterior fontanelle, 
and convulsions. 

The Edges of the Gap in the vertebral laminae can be felt. 

The Skin Covering the Tumour is thin, red, often covered with dilated 
vessels or ulcerated. 

Meningomyeloceles and syringomyeloceles are accompanied by spastic 
paralysis of leg muscles, talipes, pes cavus, and interference with bowel 
and bladder mechanism 

Complloations. —These are most often found in the syringomyelocele. 

Other congenital defects—hydrocephalus, talipes. Trophic ulcers, perfor¬ 
ating ulcer Arthropathies (Charcot’s joint). Ankylosis of the small 
joints of toes Various forms of paraplegia. 





Fifr i*3.~Vanetlos of spina bifida. I, Spina bifida ooculta, with normal cord, 
2 , Meningocele; 3 , Meningomyelocele; 4 , Syringomyelocele. 
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Progaosis. —Usually very bad. It is serious according to the variety in the 
order named above. The thickness and nutrition of the overlying skin 
form another great factor in prognosis. 

Treatment.— 

Mere Protection by a pad if the skin is thick and healthy 
Puncture. 

Operation, with an attempt to replace the cord and nerves and sew the 
membrane and skin over them. 

The patient is placed in an inverted position to lessen the escape of fluid. 
The prospect of success is very slight, except in pure meningoceles, 
which are rare. 

Removal of a Lipoma or Dermoid in spina bifida occulta when it is 
causing paraplegia; often very successful. 

SACRO-COCCYOEAL TUMOURS 

Origin. —From non-closure or overgrowth of the neurenteric canal. 

Varieties. —Dermoid cyst (in connexion with the posterior rectal wall; 
between the rectum and coccyx, on the skin surface over the coccyx or 
sacrum) Composite tumours chiefly are • Myxomatous adenoma (probably 
this is really a teratoma) Lipoma (probably a degenerate dermoid). 
Teratoma or partially developed twin. Cystic hygroma Sarcoma. 
Chordoma. • 

Treatment. —Removal by dissection. 

If this has to be done m infancy the results are very bad. 

TUBERCULOUS DISEASE OF THE SPINE 

(Pott’s Disease) 

Aetiology. —Children most commonly, but it may occur at any age. A 
strain or blow may act as a predisposing cause. 

Anatomy. —Lower dorsal region is the common site. Cervical region rarely 
affected, except in children. Lumbar region rarely affected, except in 
adults. There are three different anatomical types •— 

I. PERIOSTEAL.—The disease begins beneath the periosteum of the 
bodies, beneath the anterior common ligament. It spreads beneath 
the ligament from body to body, and so affects a number of vertebrae. 
It invades the regions of the intervertebral discs. 

It IS specially common in adults 

It produces no angle, but only a slight kyphotic bend. 

2 CENTRAL.—The disease begins in the body at the point at which the 
thin epiphysis joins it. It spreads into the centrum, the adjacent disc, 
and thence to the next body, producing caries and softening. The 
weight of the column above compresses and crushes the soft carious 
bodies, and produces an angular deformity. This form thus attacks a 
few (usually two) vertebrae only (Fig. 124). 

It is the common type in children. 

3 LOCALIZED DISEASE limited to one vertebra.—Usually in the 
lumbar region Either under the anterior common ligament, or affecting 
one of the processes. A definite sequestrum may be formed. 

No deformity and very few symptoms unless an abscess result. 

After its origin. Caseation, Suppuration, or Necrosis (rarely) takes place. 
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Pott’s Disease—Anatomy, continued. 

The Disease Spreads by abscess formation {see p. 285), or more rarely to 
the spinal membranes, producing a local thickening, with pressure on, 
or disease of, the cord. 

Curb takes place by a falling together of healthy bones so as to obliterate 
the diseased focus. 

Ankylosis, with obliteration of the affected joints, is the last stage 

Signs and Symptonas.— 

1. PAIN.— 

a. Local Pain at the site of the disease Often inconspicuous, but it 
may be a constant dull ache. 

Is produced by jarring the spinous processes; by pressure on the head 
or jerks on the feet; by pressure on the transverse processes; by 
flexion or rotation of the spine. 

' 6 . Referred Pain, produced by pressure on nerve-roots Neuralgia of 

any of the s^iinal nerves, according to the site of the disease. 

Intercostal neuralgia, or an abdominal girdle pain, are much the most 
frequent of these signs. In children a stomach-ache may be the 
only complaint 

2. RIGIDITY —Muscular rigidity in the early stages of the disea.se, the 
muscles being held rigid in order to prevent painful movement. Anky¬ 
losis produces absolute and painless rigidity later The spine cannot be 
flexed or rotated: tins is most marked in the upper regions of the spine. 
In the cervical region the head is supported by the hands 

In little children, place the patient on his face and lift the feet the 
natural dorsiflexion which would be produced is prevented. 



Ftg. 124..—Canes of the spine. Disease starts In the bod^ of the vertebra, destroys 
the intervertebral discs, breads down the anterior common ligament, and backwards 
towards the cord. 




3. DEFORMITY.—^Angular displacement at the site of the disease is the 
rule in 'central' disease The bodies fall together, and the spinous 
process of the vertebra above (dorsal region) or of the vertebra below 
(lumbar region) forms an angle projecting backwards. 

A backwaid curve affecting several or many vertebrae usually results 
from the periosteal type of disease. 

No displacement at all occurs in very limited disease or in extensive 
disease which is quite superficial, and it is rare ^n cervical disease. 
Compensatory curves in a forward direction occur above and below the 
disease in order to maintain the equilibrium of the body 
In the typical extreme angular deformity of the dorsal region, a hump 
is produced by it; the head is sunk low between the shoulders; the 
sternum is bent forwards, the ribs are crowded together, and the 
heart is displaced; lordosis exists in the lumbar region. 

4 ABSCESS.—A tuberculous suppuration forms beneath the anterior 
common ligament, and tracks downwards or laterally (/'*g. 125), 

In the Cervical Region. —A retropharyngeA abscess, (a) Breaks into 
the pharynx; Spreads into (6) The side of the neck; (c) The axilla; 
{d) 'I'he mediastinum. 

In the Dorsal Region the abscess, (a) Runs down behind the dia¬ 
phragm into the psoas sheath, (6) Follows the dorsal branch of the 
intercostal vessels and points outside the elector spinae; (c) Follows 
the main intercostal vessels and points between the ribs; (d) "Very 
rarely tracks upwards into the neck, {e) May remain locally as a 
paravertebral abscess. 

In the Lumbar Region the abscess: [a) Follows the lumbar vessels, and 
presents outside the erector spin«E or in Petit’s triangle; (6) Forms 
an iliac or psoas abscess 

(For further details of these abscesses, see pp. 6-9 ) 

5. PARAPLEGIA.— 

Caused by: (a) Pressure of tuberculous material upon the cord, (6) 
An abscess piessing upon the dura mater, or (c) Tuberculous disease 
of the cord or its membranes. In severe' angulation 111 the dorsal 
region, the posterior aspect of the damaged vertebrae may cause 
pressure on the cord 

Rarely if ever is it the result of a narrowing of the bony canal, which 
is usually larger, rather than smaller, then normal. 

Special Features. —A zone of painful anaesthesia corresponding to the 
nerves at the site of disease. Motor weakness of the legs, the toes 
being dragged and the limbs feeling heavy and painful. Sensation 
is unafiect^ at first. The reflexes are exaggerated. Finally, complete 
paraplegia may result, with anaesthesia, paralysis of the sphincters, 
and painful involuntary contractions. 

Rapid Death may occur from a bursting of an abscess through the 
dura mater producing meningitis. 

Sudden Death may result from disease of the atlas or axis producing 
dislocation with a crushing of the cord. 

Prognosis.— 

GOOD as regards the prospect of life in uncomplicated cases. 

BAD SIGNS and causes of death are: Abscesses which become s^tic— 
Implication of the spinal cord and its membranes—Septic sores and 
cystitis—^Tuberculous involvement of other organs. 
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Pott's Disease, continued. 

DiAgaosla. —When pain, rigidity, and deformity coexist, diagnosis is easy. 

T^ree groups of cases present difficulty, viz,:— 

I. CASES WHERE DEFORMITY IS ABSENT, pain being the chief 
symptom.— 

Lumbago, Sciatica, Neuralgia. —In all these marked tenderness 
exists on pressure over the affected muscles or nerves—No tenderness 
or pain on pressing on the bones—Rapid relief of pain by salicylates, 
etc., IS often seen. 

Sprains or Other Injuries of the Spine.—I n these there occur: 
Relation to a recent injury—Ecchymosis—Symptoms rapidly clear 
up with rest. 



Ftg, laj.—Caries of the spine. Diagram i trunk viewed from m front, showing 
vuieties of abscess. A, Retropharyngeal abscess from cervical disease (B, Lme of stemo- 
mastoid muscle); C, Abscess spreading from dorsal canes aloiig the course of one of the 
intercostal spaces; D, Psoas abscess tracking down from Uw lower dorsal vertebras mto 
pelvis and thigh (F, Rare extension of psoas abscess through the sacrosciatic notch into 
the buttock); E, Lumbar ab cess tracking backwards into the loin. 
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Spondylitis Deformans. —^Affects elderly people—Is of very slow 
development—A large area of the spine is affected—A general kyphotic 
curve IS produced. 

Spinal Osteomybutis. —Symptoms are very acute, with high fever. 

Aneurysm of the Aorta. —The pain is intense, constant, and unrelieved 
by rest. No tenderness exists on pressure on the bones. Other signs 
of aneurysm may be present. 

Malignant Disease of the Spine. —This is usually secondary to some 
primary focus in the breast or stomach. 

Hydatid Disease of the Spine. —This is practically never diagnosed 
unless other circumstances, e.g., the history of previous hydatid 
disease, point to it. 

Abdominal Disease, especially chronic appendicitis or renal disease, 
IS simulated by the girdle pain m children In these there are always 
an absence of spinal signs and a presence of other visceral symptoms. 

Disease of the Sacro-iliac or Hip Joints. —In these, local pain, stiff¬ 
ness, or deformities of the affected joints are discovered on examination. 

2. CASES OF DEFORMITY IN CHILDREN.— 

Rickety Kyphosis. —In this the curve is a general one Rigidity is but 
slightly marked. There are no specially tender points over the spine. 

3 CASES IN WHICH AN ABSCESS OCCURS WITHOUT PAIN OR 

DEFORMITY —These have to be distinguished from the following:— 

Tuberculous Abscesses of Other Origin, e g.— * 

Hip Disease, or Sacro-thac Disease .—The signs proper to these diseases 
will be present. 

Diseases of the Iliac Bone —Radiography may indicate the disease, or 
some local tenderness may occur over the bone. 

Lymph’glands (especially in the neck) forming a cold abscess —En¬ 
larged glands can be felt in the vicinity. 

Empyema .—History, signs, and symptoms of pleural and lung disease. 

Pyogenic Abscesses, eg — 

Perinephric Abscess. 

Appendicular Abscess. 

Abscess from Disease of the Pelvic Organs. 

There will almost certainly be signs pointing to the diseased viscus, 
whilst the spine is mobile and free from tenderness. When these 
abscesses are opened they smell of the Bacillus coli. 

In all doubtful cases X-ray photographs in different positions should 
be taken. 

Treatment.— 

IMMOBILIZATION.— 

Rest in Bed, combined with one of the following.— 

Fixation Apparatus for six to twelve months. Plaster jacket or metal 
frame {Fig 126) for disease of dorsal spine. A stiff collar for cervical 
disease, or better, a well-fitting plaster-of-Paris jacket of the Minerva 
or Fillete type. 

Immobilization should be continued until all pain and tenderness have 
disappeared, and a supporting apparatus should be worn for at least 
six months longer. Average time of treatment is 3 years. 

Spinal Fusion Operation. —When the disease is locidized to one os two 
vertebrse in adults, when active disease has ceased. Such an operation 
is most suitable for adults, and may be of two kinds: (i) Albee’s bone^ 
graft method. A graft is taken from the patient's tibia. About five 
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Pott*s Disease—Treatment, continued. 

spinous processes of the afEected vertebral area are exposed and split 
and the lx)ne-graft is inserted into these {Fig. 127). (2) Htbbs’ opera¬ 

tion produces spinal fusion by breaking the spinous processes and 
laying them down so as to grow toge^er; also by doing an arthrodesis 
of the intervertebral joints between the laminae {F%g. 128). 

ABSCESSES must be treated according to general principles {sec P* 9}> 
PARAPLEGIA.— 

Rest in Bed with Extension should be applied directly the signs 
begin; this will arrest the condition in most cases. 




Ftg. 128.—Fusion opera¬ 
tion for canes of the spine. 
Hihbs’ method. Fracture 
of spmous processes and 
arth^esis of mterverte- 
bral Jomts. 



Fig. 127.—^Bone-graftiog for caries of the spine, Albee’s method. Spinous processes 
ars ^Ut and the graft laid in the groove so formed. A, Spinous process and graft seen in 
seottta. 













SPONDYLITIS DEFOSMANS 

Lahinsctomy is done for those cases which do not improve after a 
month or six weeks of rest and extension. 

The laminae are removed at the site of the angle or over the spot 
corresponding to the highest position of the paralysed muscles. 
The dura is pulled to one side without opening, and the abscess 
sought for at the side and in front of the cord by a bent probe. If 
found, a soft tuberculous focus may be gently scraped out. 
COSTO-TRANSVERSECTOMY, —For abscesses which collect at the side and 
in front of the vertebral bodies. The neck of the rib and the trans¬ 
verse process are removed and the abscess exposed and scraped out. 

SPONDYLITIS DEFORMANS 

Definition. —A chronic inflammatory condition characterized by progressive 
kyphosis, and ending in ankylosis of the spine (poker back), which may be 
accompanied by acute pain referred along the .spinal nerves. 

Pathology. —Absorption of intervertebral discs. Synostosis of vertebral 
bodies. Formation and interlocking of osteophytes, and ossification of 
spinal ligaments 

VarietioB. —There are two main t5^es :— 

1. VON BECHTEREW'S TYPE.—Affects upper cervical and dorsal 
regions. Associated with flattening of chest and fixation of ribs. • 

2. STRt)MPELL-MARIE TYPE or SPONDYT.OSE RHIZOMELIQUE. 
—First attacks lower portion of spine and hip, and later affects shoulder. 

OSTEOCHONDRITIS OF THE SPINE 

Juvenile Type. —Known as Calv6's disease 

Occurs in infancy (2-7 years) Affects one vertebra only—usually in dorsal 
region Causes abnormality in growth and shape of vertebral body, 
which becomes flattened and more dense Radiograph looks like a 
penny seen sideways 
Discs unaffected. Spontaneous recovery 
TREATMENT.—Rest and recumbency 

Young Adult Type. —Described by Scheuermann 

Occurs as an epiphysitis affecting the surface of the vertebral bodies in 
young adults Leads to wedging of a number of vertebrae and kyphosis. 

ABNORMALITIES OF THE INTERVERTEBRAL 
DISCS AND LIGAMENTS 

Anatomy. —^The disc consists of a dense capsule of fibrocartilage, the annulus 
fibfosus, and a semifluid core of gelatinous material, the nucleus pulposus. 

Herniation into Vertebral Bodies. —In elderly persons the more fluid 
central part of the disc may be squeezed into the spongy part of the bodies. 
It accompanies many types of spondylitis and is degenerative in origin. 

Herniation into the Spinal Canal. —Usually in the lumbar region. 

Probably results from trauma, compression of the spine causing the nucleus 
pulposus to burst into the spinal canal. Recognized on history and 
clinical examination, and introduction of air into the spinal theca (air 
myelography). 
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Herniation of Interrerlebral Discs into Spinal Canal, continued. 

May cause symptoms of spinal cord pressure. More frequently causes 
root pressure, loyr ^ack pain, and sciatica. 

TREATMENT.—Removal after laminectomy. 

LlS^axneata Subflava. —^The stout ligaments lining the deep surface of the 
lamins. In the lumbar region, after an injury, they may become so thick 
as to cause pressure on the nerve'roots. Diagnosis and treatment are the 
same as for the disc lesions. 

CHORDOTOMY 

An operation for the relief of pain associated with incurable disease in the 
pelvis, eg., cancer or sarcoma The pain fibres run in the anterolateral 
tracts of the cord, crossing to the opposite side. It is thus possible to divide 
one or both anterolateral tracts in the mid-dorsal region through a compara¬ 
tively small laminectomy. 


Remotioa of Posterior Nerve Roots (Foerster’s Operation).—^This consists 
in division of a number of posterior nerve-roots going to the upper or lower 
limbs or to the intercostal nerves It was suggested for the relief of pain, 
spasticity, or visceral crises. But the operation had a high mortality and 
gave very uncertain results, so that it has been superseded by the operations 
of chordotomy and those on the sympathetic nerves {see Chapter XVII). 
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Chapter XXV 

HEAD INJURIES 

INJURIES or THE SCALP 

Basmatoina of the Scalp may follow injury. If infected the hsematoma 
may form an abscess of the scalp 

1. SUPERFICIAL TO APONEUROSIS.—Small and ill-defined. Trivial. 

2. SUB-APONEUROTIC.—Large and ill-defined. Only limited by 
attachments of occipito-frontalis. If septic, may be fatal 

3. SUB-PERICRANIAL (CEPHALHJ5MATOMA) Limited to one or 
other skull bone owing to pericranium dipping l^twcen sutures. Com¬ 
monly seen in birth injuries May be associated with underlying frac¬ 
ture Closely resembles depressed fracture of skull 

TREATMENT —Leave hdematoma to subside If infection occurs^ drain 
as necessary. 

Wounds of the Scalp may be incised, lacerated, or punctured. 

Three features require special note:— 

H. SMORRHAGE IS very free, either from partial division of an artery or from 
the difficulty of securing a wounded vessel in the dense tissues of the scalp. 
It is often necessary to pass a suture through whole thickness of scalp 
to stop bleeding 

Sepsis is frequent from the hair and hair follicles, and readily leads to 
cellulitis 

The neighbourhood of all wounds should therefore be freely shaved. 
Avulsion of part or the whole of the scalp may occur, especially in 
women, 

from entanglement of hair in machinery 

If the separated part can be found, and is fairly clean, it should be 
replaced and sutured, and has then a fair chance of re-union. Other¬ 
wise extensive skin-grafting will be required 

GellulltlB of the Scalp is of serious import, for the following reasons :— 

I. Extent—I t rapidly spreads beneath the aponeurosis so as to extend 
from the forehead to the occiput. 

2. Meningeal Infection readily occurs by extension through the veins 
and lymphatics through the skull. 

3. Cranial Osteomyelitis may result by infectioh of the veins of the 
diploe. 

TREATMENT must be by early multiple incisions in the most dependent 
situations, free drainage, and repeated fomentations, and chemotherapy. 

Kraiimatlo Ccphalliydroocle.—Occurs in children, but is very rare. 
Fluctuating fluid sweUing under the scalp. Communicates with subarach¬ 
noid space or lateral ventricle through a fracture in the vault. ilhilaates 
with the heart and respiration. 
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FBACTUBBS OF TBB SKULL 

Fractures of the skull are of great importance when they are:— 

1. Open—liability to infection of brain and meninges. 

2. Depressed—^liability to compression of brain and meninges. 

3. Associated with haemorrhage—Pliability to compression of brain and 
meninges. 

Occasionally fractures are of localizing value. Otherwise they are of no 
significance in themselves; it is the associated degree of cerebral damage 
that matters. 

Meohanloal Faotora. —^The skull being an elastic sphere is capable of some 
yielding to a blow This involves a bending in at the point of contact 
and at the opposite pole, and a bulging out at the equator between these 
poles. Thus, all cranial fractures may be divided into:— 

1. BENDING FRACTURES.—Occurring at the point of impact and at 
that opposite to it, from compression at the poles. Commoner at the 
vault. Thu inner table suffers more than the outer, and over a wider 
area. It may be the only part fractured. In infants and the aged, in 
whom no diploe exists, the vault only breaks in one piece. 

2. BURSTING FRACTURES —Caused primarily by expansion between 
the poles of impact and resistance. Occur as radiating fissures. Com¬ 
moner at the base, where thin areas and foramina he between thick 
resistant ‘areas. The fissures run most commonly down the temporal 
fossa of the vault into the middle fossa of the base and across the sella 
turcica This area lies between the strong buttresses formed by the 
external angular process of the frontal and lesser wing of the sphenoid 
in front and the mastoid and petrous bones behind. 

3. PUNCTURED FRACTURES.—^These may be considered here under 
the commonest variety, viz •— 

Ounshot Fractures. —The path of the bullet may be directly perforating 
or tangential * 

In Perforating Fractures, the table last traversed is most injured; 
thus, at the wound of entry the inner table is most broken, and at the 
wound of exit the outer 

The Explosive Effect of the hydrodynamic force transmitted to the fluid 
brain by the bullet causes a bursting fracture with much comminution. 
Effect of Varying Force. —A modern rifle at close range causes exten¬ 
sive comminution; at about a mile, simple perforation; a rifle beyond 
a mile, or a pistol, may not penetrate, or the bullet may lodge. 
TREATMENT should be on general lines, according to brain symptoms. 
Attempts to probe for and remove bullet should never be made unless 
there are definite symptoms of local irritation. 

General Coneiderafeione.— 

Relation between Base and Vault Fractures. —The majority of 
fractured vaults have also a fractured base. Basal fractures often occur 
alone. 

Immediate Mortality. —About one-third die within forty-eight hours 
from cerebral complication 

Late Mortality.—I mmediate survivors often die of meningitis. 

Repair of Cranial Fractures is slow, incomplete, or fibrous, but if there 
is no cerebral damage this fact is of no consequence. 
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FBAOTURBS OT THB VAULT 

V^«iltts>—Fissured (no symptoms or signs of fracture unless open)— 
Depressed—Functor^. {See also Fig. 129.) 

Depressed and Fnnotured Fractures. —Generally comminuted. In 
children depression may exist without fracture. Outer or inner table may 
alone be broken. 

Inner table is generally much more broken than outer because it is less 
supported; it is broken by a force of less momentum; the breaking 
force is radiated over a wider area. 

VARIETIES.— 

Closed (Simple) or Open (Compound) 

Pond. —No sharp depressed edge 
Gutter.— With sharp depressed edge. 

Gunshot. —Wound of entry has inner table most damaged. Wound 
of exit has outer table most damaged. May be associated with frac¬ 
tured base. 
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Ftg. 129.—Fractures of the cranial vault {after Cushing). I, Simple fracture, with 
splintering of the inner table, 2 , Fracture of both tables, with contusion of the brain; 3 , 
Fractiwe of both tables, with laceration of the dura; 4 , Fracture of skuU, laceration of 
dura, with particles of bone driven into the brain. 


Fig. 130.—Head shown m hori¬ 
zontal section. There is a fracture 
of the skuU, with a subcranial or 
extradural hsemorrhage between the 
bone and dura, from a laceration of 
the middle meningeal vessels. Note 
the compression of the brain. 
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HEAD INJURIES 


Fractures of Vault of Skull, cmtiwMd. 

Symptoms.— 

1. Concussion from the blow. 

2. Compression from pressure of bone or exudate. 

3 May be No Cerebral Symptoms at all. 

4. If Open and Septic : Symptoms of septic infection—Necrosis of bones 
or osteomyelitis, pyaemia—Epidural or subdural abscess—^Meningitis- 
Cerebral abscess—Late cerebral compression—Possibly hernia cerebri. 

Treatment.— 

The general treatment and the operative treatment for signs of compression 
are listed in the section on fractured base (see p. 295). 

Wounds associated with compound fractures must be carefully cleaned, 
with free scalp shaving. 

In Comminuted and Punctured Fractures, remove loose spicules of 
bone, especially those of the inner table. Remove subdural clots if 
these are present 

In all Depressed Fractures trephine beyond the fracture and elevate. 
Remove loose bone from the inner table. 

Birth Fractures. —Depressed or fissured. 

DEPRESSED —Due to forceps Signs and symptoms vary according to 
depth of depression The fracture may be concealed by cephalhaema- 
toma 

Treatment. —Elevation. If symptoms present, operation is urgent; 
otherwise elevation at leisure. 

FISSURED —Due to falls or blows Differ from those of adult in that the 
' width of the fissure tends to increase owing to increasing intracranial 
pressure from growth of brain, and traumatic cephaloccle may result. 

FRACTURES OF THE BASE 

Causes.— 

INDIRECT VIOLENCE, acting on the vertex —By radiation of fracture 
from the vertex By compression of the elastic skull, causing it to burst 
at the weak points at the base 

DIRECT VIOLENCE —Penetrating wounds through orbit or nose Blows 
transmitted through condyles of jaw Violence transmitted through 
the vertebral column. 

Position of Fractures. —Generally transverse through the fosss. Often 
run right across the base Often run from one middle fossa to the opposite 
anterior or posterior fossa. Generally traverse the nerve foramina. 
Petrous bone is often involved 

Varieties.— 

CLOSED.—Especially in the posterior fossa. 

OPEN.—The commonest variety. 

In Anterior Fossa. —Into nose or orbit. 

In Middle Fossa. —Into external or middle ear; into nasopharynx; 

into sphenoidal sinuses 
In Posterior Fossa. —Into nasopharynx. 

Brain may be concussed, contused, lacerated, or compressed. 
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COMPLICATED.— 

Mbninobs may be lacerated. Meningitis, simple or septic, may follow. 
Vessels may be contused, with resulting thrombosis, or lsu:erated. 
Venous sinuses—subdural haemorrhage. 

Middle meningeal artery—extradural haemorrhage {Fig. 130). 
Internal carotid artery—aneurysm or fatal haemorrhage. 

Nerves may be damag^ or torn: Sensory loss—Paralysis. 

of Fractured Base.— 

USUAL SIGNS are those of the complications.— 

1. Cerebral Concussion or Laceration. —Usually prolonged coma. 

2. Haemorrhage.— 

Bleeding from the Nose —From fracture of ethmoid (anterior fossa): 
basUsphenoid (middle fossa); basi-occipital (posterior fossa). May 
be swallowed and then vomited 

Orbited Hesmorrhage (anterior fossa) —Ecchymosis (chiefly of the lower 
lid). Subconjunctival (below the cornea without posterior limit). 
Proptosis. Orbital aneurysm—internal carotid artery and cavernous 
sinus both injured. 

From Ear (middle or posterior fossa).—Laceration of small vessels in 
middle ear, together with rupture of drum. Injury of internal 
carotid or one of the venous sinuses Injury of drum, cartilage, or 
meatus may cause slight bleeding independently of fractured base. 
Into Muscles at Back of Neck (posterior fossa).—Shown by ecchy¬ 
mosis, which may not be apparent for days 

3. Discharge of Cerebrospinal Fluid —From the nose, or more 
commonly the ear Caused by laceration of dura, generally in the 
internal meatus. Large quantity (one or more pints). 

Fluid with the following characters* Sp. gr. 1005—Alkaline—Does not 
coagulate on boiling—Reduces copper. 

4. Escape of Brain Substance from the Nose or Ear. —Rare and 
only in fatal cases 

5 Nerve Lesions — 

Optic nerve or tract * rare Blindness. 

Third, fourth, sixth nerves common Ocular paralysis 
Seventh and eighth: the commonest of all. Facial paralysis and 
deafness. 

Ninth, tenth, eleventh, and twelfth: rarely involved. 

Lesion may be immediate, from rupture, often permanent; or later 
from callus involvement, generally recovers. 

Prognosis of recovery is that of the complications. The majority of deaths 
occur within forty-eight hours of injury. If marked improvement does not 
occur before this time the prognosis is grave. Thus, in uncomplicated 
cases it is good; in cerebral lesions, in rupture of large vessels, and in 
septic complications (meningitis or abscess) it is bad. 

Prognosis of Oomplotsnoss of Rsoovery is seldom good, because of the 
sequelae. 

Treatment. —(N.B.—The treatment is for the complications. The fracture 
itself require.s no special measures, apart from steps to prevent infection.) 
Disinfection and dressing of the external auditory meatus. Shave the head. 
Apply cold by ice-bags or Leiter's tubes. Keep at absolute physical and 
mental rest for six weeks. No mental work for three to six monms. Lumbar 
puncture both in diagnosis and treatment. Dehydration therapy, by mouth. 
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Fractures of Base of Skull—^Treatment, continued. 

OPERATIVE TREATMENT.—If signs of compression are well marked 
or increasing during the second day, a subtemporal removal of bone 
should be performed, if necessary on both sides. The dura is opened 
and the subdural space drained. {See Cerebral Compression, p. 297.) 

INTRACRANIAL COBIPLICATXONS OF 
HEAD INJURIES, ETC. 

Varieties.— 

CEREBRAL.—(i) Concussion; (2) Irritation; (3) Contusion; (4) CompreS' 
Sion; (5) Laceration. 

INFLAMMATORY.—(i) Subcranial abscess; (2) Meningitis; (3) Sinus 
thrombosis; (4) Cerebral abscess 

HAEMORRHAGE.—(i) Venous sinuses; (2) Extradural vessels; (3) Sub¬ 
dural; (4) Subarachnoid; (3) Cerebral. 

(The inflammatory complications are described in Chapter XXVI.) 

CEREBRAL LESIONS 
Cerebral Concussion.— 

PATHOLOGY —Engorgement of viscera. Ecchymosis of brain, but no 
other macroscopic change 

Theories as to cause: (i) Molecular disturbance of brain cells; (2) 
Multiple minute contusions, (3) Paralysis of vasomotor centre pro¬ 
duced by a sudden acute cortical anaemia. The last is probably 
correct. 

SYMPTOMS — 

Unconsciousness, partial or complete. 

Pupils equal, moderately dilated and sluggish in reaction. In fatal 
cases they are equal, dilated, and fixed. ' 

Surfaces pale, cold, clammy. 

Respiration slow, shallow, irregular. 

Temperature subnormal 
Pulse weak, rapid, and irregular. 

Reflexes present in all but worst cases 

Bladder and Rectum unaffected except in worst cases. 

FOLLOWED BY one of the following conditions;— 

1. Reaction —Return of consciousness Rise of temperature to loi"- 
102®. Headache and vertigo. Vomiting. Some irritability. Later 
for some days there may be a subnormal temperature and slow pulse. 

2. Death. —Deepening unconsciousness. Temperature rises to 104® or 
over. Fatal cases of concussion are extremely rare Autopsy usually 
reveals a definite lesion of the brain. 

3. Cerebral Irritation, Inflammation, or Compression. 

TREATMENT.—Rest in bed for several weeks. Ice-cap to the head. 
Light diet. 

Cerebral Xrrltatioa. —^This is a chnical rather than a pathological concep¬ 
tion. It IS associated with certain cases of concussion, especially with 
those where contusions of the frontal and occipital regions have occurred. 
SYMPTOMS.—The symptoms of concussion gradually give place to the 
following Great mental irritability whenever aroused from drowsy 
stupor. Headache. The patient lies curled up in a position of genersd 
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flexion. The drowsiness of concussion gives place to restlessness or 
delirium. The pulse and respiration are irregular. The irritability is 
succeeded by fatuity. May last from 4B hours to 14 days. 

TREATMENT.—^As for concussion, but these cases especially require 
prolonged mental and physical rest, in order to prevent permanent 
mental or epileptic symptoms Lumbar puncture is helpful and the 
cerebrospinal fluid pressure is reduced gradually. Magnesium sulphate 
solution by the mouth. 

Cerebral Contueloii. —^This is practically a severe grade of concussion 

or a slight grade of laceration. 

THE USUAL SITES are at the tip of the temporal lobes and the under 
side of the frontal lobes, often produced on the side opposite to the blow 
by contre-coup. 

SYMPTOMS.—Those of concussion, but more prolonged in duration, and 
• nearly always succeeded by some degree of compression or irritation. 
Convalescence is prolonged and sequelae are more marked than with 
simple concussion. 

Lumbar Puncture shows blood in the cerebrospinal fluid. 

Treatment —Rest in bed, until headache, slow pulse, and retinal 
stasis have disappeared Cases that do not rapidly improve, and where 
repeated lumbar puncture shows persistent rise of pressure, should have 
exploratory trephinement to exclude subdural haematomata. 

Cerebral Compression.— 

CAUSES.—Depressed fractures—New growth of bone—Blood (extradural, 
subdural, intracerebral)—CEdema—Pus (extradural, subdural, cerebral 
abscess)—^T umours. 

PHYSIOLOGY —^There are two types of compression of the brain.— 

1. Local, e g., that caused by a tumour 

2. General, e g., that of hydrocephalus, in which the whole intracranial 
circulation is affected 

Circulatory Changes. —The cerebrospinal fluid is first driven out. 
Then the blood-vessels are compressed, the veins suffering first because 
of their thin walls and low blood-pressure Venous stasis is succeeded 
by capillary anaemia This causes loss of function in the anaemic parts, 
and death if these be the vital centres in the medulla. 

Division of the Cranial Cavity —The cranial cavity is divided by the 
falx and tentorium into three spaces, and thus a local compression 
may reach a high degree before causing general compression. Sub¬ 
tentorial compression is the most important, because the condition of 
the medulla is the crux of the situation. 

Compensatory Mechanism. —If subtentorial pressure exceeds that in 
the arteries, death must result from anaemia of the medulla. But the 
early stages of stasis or slight anaemia stimulate the vasomotor centre, 
and the blood-pressure is raised This goes on until the blood-pressure 
may be twice as high as normal. At last the blood-pressure can rise 
no longer, intracranial pressure is the higher, and death results. 
Fluctuations in Blood-prbssurb —^There is a regular oscillation in 
blood-pressure as the pressure in the cranium and in the vessels of the 
vasomotor centres are balancing one another. Hence the alternations 
of blood-pressure and of respiratory rhythm, which correspond to these 
changes in the medullary circulation. This explains Cheyne-Stokes 
respiration. 
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Cerebral Compression, continued. 

SYMPTOMS.— 

1ST Stage —Compensation. Symptoms are few. Headache, with 
mental dullness. 

2ND Stage— Venous stasis. Severe headache, with drowsiness or restless¬ 
ness. Congestion of the vessels on the scalp and eyelids. The fundus 
oculi shows swelling and enlarged tortuous veins. The pulse is slow 
and the blood-pressure rises. 

3RD Stage— Cerebral ansmia. Unconsciousness absolute. 

Respiration slow, laboured, 'and stertorous Cheeks puffed out. 

^ft palate paralysed. Cheyne-Stokes breathing in bad cases. 
Pulse full, slow. Blood-pressure is high. 

. Temperature generally raised. More on the paralysed side than the 
other. 

Pupils unequal and fixed. Each first contracts, then dilates; first 
the one on side of lesion, then the opposite. Choked disc. 

Motor ParcUysis, generally hemiplegic. 

Bladder paralysed, retention. 

Rectum. —Sphincter paralysed. 

Reflexes Differ on two sides generally. On paralysed side they are 
increased 

4TH Stage— Medullary paralysis. 

The respiration fails first, and then the pulse becomes rapid and weak. 
The pupils are widely dilated and fixed The blood-pressure falls 
and death occurs. 

TREATMENT.— 

General Treatment as for concussion 

Local Compression. —Remove the cause if possible, e.g, by elevating 
fractures, removing blood-clots or tumours, opening abscesses, etc. 
Intravenous Injection to Reduce Intracranial Tension.— 
Intravenous 50 per cent sucrose is very satisfactory. Intravenous 
hypertonic saline only brings about a temporary improvement and 
may be followed by a more severe reaction. 

Venesection is a time-honoured remedy of great danger. It lowers the 
blood-pressure, and so weakens the compensatory mechanism which 
prevents the medulla from becoming ansemic 
Lumbar Puncture controlled by manometry is useful unless a posterior 
fossa tumour is suspected, when lumbar puncture is highly dangerous. 
Subtemporal Decompression. —This should be carried out in all cases 
where a local cause cannot be removed, and in which the symptoms are 
those of the third stage. The temporal muscle is split, a piece of bone 
about in. in diameter is removed towards the base of the skull, the 
dura is opened, and a drain inserted It should be done on both sides 
unless a definite cause is found on the first side explored Post¬ 
operative treatment; rest, darkened quiet room, and adequate time in 
bed, i.e., 28 days, followed by a prolonged convalescence. 

C«r«bral Laowatloa.— 

CAUSES.— 

1. Blows on the head. Common complication of fractures of the skull. 
Occurs either: (a) Beneath point struck, or (6) A point opposite from 
contre-coup. 

2. Penetrating Wounds, with compound fracture. 
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ANATOMY.— 

Immediate. —^Laceration or pulping of nerve substance—Pial kaemoirhage 
—Ecchjmiosis in brain substance—^Bleeding may be into the ventricles. 
Later. —Local oedema—Spreading oedema, with increase of the cerebro¬ 
spinal fluid—Red softening—Yellow softening, or rarely an arachnoid 
cyst. 

SYMPTOMS.—^There are none which are really peculiar to laceration, but 
the following conditions are strongly suggestive of it:— 

1. Symptoms of concussion, merging into those of compression. 

2. Symptoms of concussion, with coma which does not lessen. 

3. Symptoms of concussion, followed by those of irritation. 

4. Convulsions affecting regular groups of muscles, leaving convulsed 
parts paralysed, and spreading in a regular sequence. 

5. Temperature rising to 104“ F. or over is suggestive of laceration of a 
severe kind. 

INTRACRANIAL HNmCORRBAGB 

VARIETIES—(i) Extradural—between the dura and cranium; (2) 
Subdural—between the dura and arachnoid; (3) Subarachnoid—between 
the arachnoid and pia; (4) Cerebral—in the substance of the brain. 

Bztradnral or Suboranlal Hssmorrhago.— 

CAUSES.—Ruptured middle meningeal artery in the great majority 
of cases. Rupture or wounds of the venous sinuses or other meningeal 
vessels. Rarely in the frontal and occipital regions. Extradural haemor¬ 
rhage is very rare in infants or aged people, because in both these the 
dura is so closely attached to the skull. 

MECHANISM.—The middle meningeal artery runs in a deep groove or 
tunnel in the sphenoid, temporal, and parietal bones, and therefore is 
often tom in fractures of the base or vertex, or by a blow which separates 
the dura without fracturing the skull. May be on the side opposite to 
the blow. Usually the anterior branch which suffers The blood collects 
between the dura and the skull, driving the former in upon the brain 
{see Fig 130, p 293). 

SYMPTOMS.—Typically there are three stages:— 

1. Concussion from the blow, with signs and symptoms of fractured 
skull; blood-pressure is low and haemorrhage is slight. 

2. Recovery from unconsciousness, with improving pulse. The blood- 
pressure rises, and'bleeding strips the dura from the bone. 

3. Gradual coma from cerebral compression by the blood-clot This 
comes on within a few hours or days of the return to consciousness. 
Retinal congestion with choking of the disc is one of the earliest signs, 
and occurs first and in most marked degree on the side of the lesion. 

And/or in bad cases the signs of concussion may merge into those of 
compression without a conscious interval. 

Convulsions and paralysis of the arm and face on the opposite side may 
occur as the coma sets in. Aphasia may occur in left-sided injuries. 
Congestion of the eye of the same side, with proptosis and ocular para¬ 
lysis, may result from pressure on the cavernous sinus. ' 

Swelling and ecchymosis of the temporal fossa, occur from co-existing 
injury or from leaking of blood through a fracture. T}rpica] pupil 
changes as described by Hutchinson {see Cerebral Compression). 
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HEAD INJURIES 


Extradural Hemorrhage, continued. 

DIAGNOSIS.—Is only possible when the typical sequence of symptoms 
occurs. 

From Intrameningeal HiEMORRHAGB by the delayed onset of coma. 
From Cerebral Laceratiok by the absence of marked rise of tempera* 
ture and by the 'lucid interval'. 

Also a luml»r puncture withdraws clear fluid containing no blood- 
corpuscles. 

TREATMENT.—Trephine and clear out the blood-clot, plugging or tying 
the meningeal artery; this must be attempted as soon as the diagnosis 
is made. In doubtful cases it is safer to explore Explore the opposite 
side if nil found on the suspected side. The posterior branch of the 
artery may also need exploration. 

PROGNOSIS IS bad, because the operation is usually delayed too long, so 
that the compressed brain cannot recover 

Intrameningeal Bamorrliage (including subdural and subarachnoid 
bleeding).— 

CAUSES.—Injuries of the meningeal vessels, especially those of the pia 
mater, also of the venous sinuses, by punctured wounds or fractures of 
the skull In people over 40 years minor degrees of injury may cause a 
chronic t3q)e of subdural haemorrhage and a subdural haemorrhagic cyst 
may form. 

ANATOMY —The blood is spread out between the brain and the dura, 
compressing the former. If the case recovers, the blood is absorbed 
and an Arachnoid Cyst left. 

SYMPTOMS are those of cerebral compression coming on directly after 
an injury. Convulsions and paralysis occur if the motor area of the 
cortex IS affected Late paralysis or Jacksonian epilepsy may occur 
from the presence of adhesions or a cyst 

DIAGNOSIS IS almost impossible from severe concussion and laceration 
of the brain. 

Spinal fluid from a lumbar puncture contains blood-cells. 

TREATMENT —All cases in which coma lasts, and intracranial pressure 
IS high, should be trephined in the subtemporal region on both sides if 
necessary. If the dura is found to be blue and bulging, it is opened, the 
blood and clot are removed, and a drain is inserted. 

Cerebral Haemorrhage. —The chief importance of this is its recognition 
as differing from other forms of bleeding which are amenable to surgical 
measures. Usually it occurs apart from trauma in cases of Bright’s disease 
or high arterial tension. Localized focal signs of hemiplegia are more 
marked than the other signs of compression. 

Intracranial Hamorrhage In tho New-born.— 

CAUSES.—The moulding of the .soft cranial bones during difficult labour. 
The pressure of obstetric forceps. 

ANATOMY.—The over-riding of the edges of the parietal bones tears the 
veins which enter into the superior longitudinal sinus. The blood is 
poured out over the surface of the bnun in the region of the median 
longtitudinal fissnre or over one or both hemispheres. 
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SYMPTOMS.—Asphyxia or delayed and irregular respiration. The 
anterior fontanelle is tense, bulging, and pulsates feebly. The scalp 
and eyelid vessels are dilated. The pupils are une(][ual. Convulsions 
are common and often fatal. Paral3rsis of cortical origin is not seen in 
infants. 

RESULTS.—^The majority die within a few days of birth from convulsions 
or respiratory failure. In the survivors, various birth palsies (Little's 
disease) develop in later life, with dementia or idiocy. Bilateral spastic 
paralysis of the legs is common from involvement of both leg centres 
near the longitudinal fissure. Spastic diplegia occurs when ^th arm 
and leg centres on the same side are involved. 

TREATMENT.—Repeated lumbar punctures to control pressure. In 
special cases exploration of the dura and cortex through an enlarged 
burr hole. 

REMOTE RESULTS OF BEAD INJURIES 

PERCENTAGE.—About half of all cases of fractured skull and concussion 
show some slight permanent sequelae. Ten to twenty per cent have a 
marked after-effect. 

DISPOSITION to mental after-effects is determined by: (i) Natural 
temperament. (2) Alcoholic habits; (3) Youth or old age; (4) Efficiency 
of treatment—operation, and long rest afterwards, lessening the chances 
of after-effects. 

TREATMENT.—In general the established lesion is difficult to cure. 
Prevention by effective primary treatment is the ideal. Provided some 
local focus can be found, operation is beneficial—in many cases no such 
focus exists. Until exploration has been carried out the possibility of a 
focus cannot be excluded. 

Remote Symptoms.— 

1. General Cephalalgia.- -Constant dull pain over frontal, vertical, or 
occipital regions. 

2. Local Cephalalgia. —Headache with local tenderness May be due 
either to osteosclerosis (when it is cured by trephining), or meningeal 
adhesions 

Painful Scars. —Caused by the adhesion of the scalp to the cranium. 
Vertigo. —Is left in 22 per cent of fractured skulls, and is due to cerebral 
instability. 

Vomiting is often associated with the vertigo. 

Mental Changes. —(a) Melancholia, suicide (1-2 per cent); (6) Irrita¬ 
bility ; (c) Loss of ‘ nerve ’; {d) Inability for mental exertion; (0) Dis¬ 
turbed sleep: (/) Liability to alcoholism and sunstroke. 

. Motor Aphasia only follows injuries to Broca's centre. 

. Amnesia, or loss of memory, occurs very commonly (35 per cent) in a 
slight degree. It results from mental instability and milure of power of 
attention. It may be one of three types: (a) Loss of memory of the 
accident and the following days: this is usual, (b) Loss of memory of 
the life previous to the injury * this is rare for long periods, but common 
for short periods—medico-legal importance, [c) Loss of memory for 
events subsequent to the injury: this is common. 

. Special Nerve Injuries. —Loss of smell, inequality of pupils, accommo¬ 
dative asthenopia, nystagmus, optic atrophy, deafness (12 per cent), 
increased knee-jerks, slow pulse. 
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Results of Head Injuries—Remote Symptoms, contintied. 

10. Glycosuria. —^Temporary is common. Permanent very rare. More 
frequently follows injuries of the back of the head. 

11. Hemiplegia. —Primary, or secondary from scar, cyst formation, or 
sclerosis. 

12. Traumatic Epilepsy. —Occurs in 7 per cent of fracture cases. The 
majority are idiopathic or general epilepsy, but one-third are of a Jack¬ 
sonian t3^e. 

In Jacksonian or traumatic epilepsy, the convulsions precede loss of 
consciousness, and the latter may be slight or absent. The convulsions 
usually begin in the same group of muscles, i.e., in those related to 
the anected cortical centre From this group the convulsions spread 
to neighbouring groups until, in bad cases, they may become general. 
The muscles first convulsed remain paralysed for some time after each 
convulsion. 

Prophylaxis.. —If all depressed fractures and punctured cranial wounds 
were operated on, it would seldom occur. 

Treatment. —Operations are usually very unsatisfactory. For the general 
type they are useless, and in Jacksonian epilepsy the symptoms often 
recur.* 

Cases suitable for operation are those with: (a) A definite injury and 
scar; (6) Localized convulsions, (c) History of less than two years; 
(<f) Absence of family history of epilepsy or insanity. 

Operation. —After exposing the brain and freeing it from the dura, 
remove clots, cysts, or massive scars. If no gross exciting cause can 
be found, the cortical area connected with the muscles w^ch initiate 
each convulsion should be excised in suitable cases. Place gold-leaf 
between the brain and the dura. * 

13. Traumatic Insanity. —Occurs in about 7 per cent. In the majority 
the injury merely precipitates a condition to which the patient was 
disposed. In cases where the injury leads directly to insanity, the 
lesion is'generally over the left pre-frontal or parietal regions. 


* Cushing, howeve^ gives the following figures: Of 128 cases submitted for treatment, only 
59 were operated on. Of these 59, 12 were cured (for periods of i to 5 years), 30 were impmved, 
and 17 tefiiained unaffected, of whom 2 died in a status epilepticus. (Keen's System of Surgery, 
vol. id, p. 251.) 
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Chapter XXVI 

DISEASES or THE CRANIUM, BRAIN, 

AND MIDDLE EAR 

DISEASES or THE SCALP 

Simple Tumours.— 

PAPILLOMA.—Commonly multiple; may require excision. 

FIBROMA.—As a huge pendulous mass, or else a moderate-sized tumour. 
Treat by excision. 

SEBACEOUS CYSTS are very common. Move with the scalp freely over 
the cranium, and there is no depression in the bone. They may suppurate 
or fungate, when they form a foul exuberant mass. 

Treat by excision. 

DERMOID CYSTS occur near the outer canthus of the eye. They are 
usually attached to the skull, or buried in a cavity in its surface, or 
attached to the meninges by a pedicle which goes through the skqil. 
Treat by excision, for which the skull may have to be opened. 

LIPOMA is lobulated and generally under the aponeurosis, and the scalp 
moves over it. Usually occurs in the frontal region. 

NiEVUS. — See Pulsating Tumours, below. 

PNEUMATOCELE is an air-containing tumour over the frontal, temporal, 
or occipital regions. It arises by a communication between the frontal 
or mastoid air-cells and the cellular tissue of the scalp. Caused by injury 
or violent sneezing. 

Treat by incision and packing of bone cavity after enlargement of the 
opening. 

Malfg^nant Tumours.— 

EPITHELIOMA,—Usually begins at or near the ear. It may, however, 
start as a papilloma or sebaceous cyst. It has the usual characters, 
including the implication of lymph-glands. 

Treatment on usual lines. 

RODENT ULCER,—Usually starts from the face and spreads upwards. 

SARCOMA.—Is rare as a primary scalp tumour. 

Pulsating^ Tumours.— 

N.EVUS,—Especially over the fontanelle, from which it may derive 
pulsation. 

TRAUMATIC ANEURYSM — ARTERIOVENOUS ANEURYSM — 
ARTERIAL VARIX (temporal)—CIRSOID ANEURYSM,—Most of 
these occur more commonly in the scalp than elsewhere (see pp. 125, 126, 
and 132). 

Traumatio Swelliuga of the Boalp. —^Hsematoma—Cephalhydrocele (see 

p. 291). 

Inflammatory flwelllnca of the Scalp.- -Abscess, subpericranial, sub¬ 
aponeurotic, or superfimal (see p. 291). 
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DISBASBS or TBB CRANIAL BONES , 

SimpU Tumours.—' 

OSTEOMA.—Cancellous or ivory. Cancellous generally found in relation 
to frontal sinus or external auditory meatus; may occlude the latter. 
Ivory generally found in frontoparietal region. They are of slow painless 
growth, have a broad base, and abrupt edge. Occasionally occur in 
accessory nasal sinuses. 

Trsatmbnt.—R emoval by chisel and saw. Ivory type is very hard, 
and it is necessary to remove surrounding bone. 

LEONTIASIS OSSEA.— 5 w p 328. 

HYPEROSTOSIS —Certain meningiomas are associated with hyperostosis 
of the skull, just as others cause osteoporosis. Most of the old 'sarcomas 
of the skull ’ were meningiomatous hyperostoses 

Kallgnant Tumours.— 

SARCOMA —^May be primary or secondary. A history of injury commonly 
precedes the disease Begins as a periosteal spindle-cell sarcoma. 

All are practica'’y inoperable, except possibly the myeloid growth, 

CARCINOMA is always secondary, often to carcinoma of breast, thyroid, 
or prostate. 

Pulsating; Tumours of the Skull. —Any of the above forms of sarcoma 

or carcinoma may pulsate. 

Aneurysm by anastomosis may occur in the cranial diploe. 

Acute Inflammatory Swellings.— 

PERIOSTITIS or OSTEOMYELITIS may complicate any wound, fracture, 
or contusion Will load to (1) Extracranial abscess, (2) Subcranial 
abscess, (3) Necrosis of the skull ; (4) Pyaemia or septicaemia. 
Treatment is by free opening. 

Chronic Inflammatory Swellings.— 

SIMPLE PERIOSTITIS —From carrying weights on the head or after a blow. 

SYPHILITIC PERIOSTITIS.—Hard and .soft nodes, the latter being 
the commoner {see p 222). 

TUBERCULOUS DISEASE —See p, 220 

PARROT'S NODES ov^er the frontal and parietal eminences occur in 
infants with rickets and congenital syphilis There are other evidences 
of these diseases. 


HYDROCEPHALUS 

PHYSIOLOGY —The cerebrospinal fluid arises as a secretion or exudation 
of the ependyma of the choroid plexuses in the ventricles. It escapes 
from the fourth ventricle through the foramina of Magendie and Luscbka 
into the subarachnoid space. It drains ofi into the veins, especially into 
those which enter into the superior longitudinal sinus. Hydrocephalus 
is caused by an abnormal accumulation of fluid in the ven^cles (closed 
hydrocephalus) or in the ventricles and over the surface of the brain 
(sommunicating hydrocephalus). 

VARIETIES,—Hydrocephalus may bo produced by: (i) Excess of cerebro¬ 
spinal fluid; (2) Interference with the circulation of the fluid; (3) Inter¬ 
ference with absorption. Compensatory hydroc^halus follows cortical 
atrophy. 



X. Excbss of Cerbbrospinai. Fluid. —^An excess production results 
froxof a chronic or acute congestion of the vessels involved in the produc¬ 
tion of cerebrospinal fluid, e g., the acute hydrocephalus which may 
accompany tuberculous meningitis. Engorgement of the choroid 
plexus of the lateral ventricle resulting from thrombosis of the efferest 
veins of Galen gives an excess production. 

2. Interference with Circulation of Cerebrospinal Fluid. —Is 
either (a) Ventricular, or (6) Extraventricular. 

a. Venirtcular .—Caused by adhesions in or over the roof of the 4th 
ventricle from a birth haemorrhage, transient mild meningitis in 
infants, syphilitic meningitis. It may also be due to pressure of a 
tumour on the foramen of Monro, the iter, or the 4th ventricle. 

b. Extravenirtcular—Caused by inflammatory changes over the 
cerebral convolutions, and blocking of the apertures at the tentorium 
cerebelli by inflammatory exudates, tumours, and haemorrhage. 

3. Interference with Absorption of Cerebrospinal Fuid. —Absorp¬ 
tion takes place through the arachnoid villi which project into the 
venous sinuses. Chronic inflammatory changes in relation to these 
will seriously affect absorption and discharge of the cerebrospinal 
fluid into the venous blood-stream. 

DIAGNOSIS.—Inquire for syphilis, birth injuries, transient meninmtis, 
and such symptoms as may point to the presence of tumour. 

Signs. —^The cranial cavity is increased, but the bones are much thinned, 
and in infancy the fontanelles and sutures gape. 

Aetiology —Usually in a child, sometimes associated with maternal 
hydramnios. Several members of the family may have it. In some 
cases there is a relation to syphilis The ventricles of the brain are 
greatly distended, and the cerebral substance is atrophied. In extreme 
cases fluctuation and bony crackling may be felt. The forehead 
becomes protuberant, and the eyes are pushed forwards. The face is 
disproportionately small, the ears and eyes being overhung by the 
bulging cranium. The veins of the scalp and eyelids are engorged. 
Symptoms. —Child can hardly raise its head. It hardly ever cries, 
because crying increases the intracranial pressure. Vomiting is 
common, and there is great wasting Blindness Usually succumbs 
to an intercurrent disease. If survival occurs, it is associated with 
mental deficiency and physical weakness. 

Aids to Diagnosis as to Type.— * 

1. Phenolsuiphonephthalexn Test —Inject phenolsulphonephthalein into 
lateral ventricle. Later, lumbar puncture, and if by addition of an 
alkali the phthalein reaction is produced, then the communication 
between intra- and extra-ventricular streams is complete—^i.e., 
hydrocephalus is communicating. 

2. VerUrtculography —Pass a needle through the anterior fontanelle 
into the lateral ventricle, and after removal of some cerebrospinal 
fluid inject its equivalent of air or oxygen. The head is then 
screened or a senes of X-ray photographs taken. The position of 
the head is changed so as to pass the gas from ventncle to ventricle. 

TREATMENT Tapping the veutncles is useless. The only nope is to 
limit the lonnation of cerebrospinal fluid from the ventricles of the brain. 
Dandy and others have perfected a technique and now obtain good 
results by using a ventriculoscope. The operation is performed through 
a small burr hole just to one side of the midline in the occipital region. 
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Hydrocephalus—Treatment, continued. 

The dura mater is incised and any cortical vessels coa^lated with the 
diathermy cautery. The thinned cortex is carefully incised and the 
ventnculoscope introduced into the posterior horn of the lateral ventricle. 
The fluid in the ventricle is aspirated and kept in a warm container so 
that it can be replaced at the end of the operation The choroid plexus 
is inspected, a nne cautery is passed and the majority of the plexus 
coagulated. Both plexuses can be removed at one sitting, but it is 
better to remove one at a time, an interval of one week intervening 
between the two operations. After the operation the head is fixed in a 
light plaster bandage to prevent the escape of cerebrospinal fluid. 

External Bydroeephalue.— 

This is a very rare condition. The fluid lies between the brain and dura. 
The brain is small and atrophic. Always associated with idiocy 

TUMOURS CAUSED BY PROTRUSION OP 
THE BRAIN OR ITS MEMBRANES THROUGH 

THE SKULL 

Congenital.— 

MENINGOCELE —A protrusion of the meninges containing fluid. 

ENCEPHALOCELE—A protrusion of brain substance through a con¬ 
genital defect in the skull. 

HYDRENCEPHALOCELE.—A combination of the above, or a brain 
protrusion in which is a cavity communicating with the lateral 
ventricle 

AJl these are large swellings which pulsate with all respiratory movements. 
Those containing brain also pulsate with heart movements. They 
usually spring from the root of the nose, the occiput, or the region of 
any of the sutures Round their broad base can be felt the bony 
margin of skull defect They are partly reducible, the reduction being 
accompanied by convulsions The skin over them is often thin and 
naevoid 

Treatment is usually impossible In pure meningoceles excision may 
be possible Never attempt operative procedures where the condition 
accompanies a progressive hydrocephalus. 

Acquired.— 

I SARCOMA OF THE BRAIN OR MENINGES. 

2. HERNIA CEREBRI.—Occurs after* (a) Ineffectual operations for 
cerebral tumours; (&) Injuries or operations on the skull under septic 
conditions. 

It IS Caused by the increased intracranial pressure. The mass consists 
chiefly of cedematous granulations, but true brain substance may also 
protrude. 

Treatment is chiefly: (a) Preventive, in making free outlet for septic 
discharges when operating for fracture of the skull; (6) Pressure must 
be used with great care; [c) Painting with absolute ^cohol or collodion; 
(d) Covering with a protective shield; («) Making free decompression 
el^where; (/) Removal is justifiable only when ue hernia is due to a 
septic process which has come to an end. 
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INTRACRANIAL TUMOURS 

Varieties. —^Arise from: (i) Brain tissue; (2) Meninges; (3) Skull; (4) 

1. FROM BRAIN TISSUE: GLIOM^C—Belong to four groups:— 
a. Medulloblastoma. —^Vermis of cerebellum in young children. 

h. Spongioblastoma Multiforme. —Adults 20-30 years; in the hemi¬ 
spheres. 

c. Oligodendroglioma —Frontal lobes of young men and women. 

d. Astrocytoma. —^Vermis of cerebellam in children; hemispheres in 
adults 30-50 years. 

Pituitary tumours, acousttc tumours, ependymomata. 

2. FROM MENINGES: MENINGIOMA.—Fifteen per cent of cerebral 
tumours Consist of whorls of endothelial cells. Have been termed 
endotheliomata, psammomata, and, when highly cellular, sarcomata. 
Many types are described—circumscribed, and difiuse or spreading. 
They do not infiltrate brain tissue, but may permeate the adjacent skull. 
They form no metastases, and are favourable for removal, but may be 
extremely vascular. Usually occur in the following sites: (u) Olfactory 
groove; (&} Suprasellar, {c) Sphenoid ridge; (d) Parasagittal menin¬ 
gioma. 

3. FROM SKULL —Primary tumours of skull are rare (osteoma and sar¬ 
coma). The old sarcoma was usually a meningioma. 

Secondary tumours are carcinomata, melanomata, and sarcomata. 
Skull IS commonly affected in multiple myelomatosis and von Reckling¬ 
hausen's disease and Paget’s disease, these are not strictly tumours. 

4. MISCELLANEOUS.—Tuberculomata, guramata, secondary carcino¬ 
mata, tumours of the vascular system, hydatid cysts, etc. 

Symptoms. —^The tumours listed above are extremely diverse in nature ; 
each tends to have an individual life history and symptomatology. The 
tumours differ as widely as say the causes of intestinal obstruction, and so 
similarly symptoms differ, yet both groups progress to a common end— 
in the one obstruction, in the other increased intracranial tension. Some 
of the commoner s)miptoms are listed below— 

Headache in a fixed locality, subject to great exacerbations and becoming 
steadily worse, it usually awakens the patient in the morning. But 
little amenable to therapeutic measures apart from operation. 

Vomiting. —Constantly repeated without nausea or relation to food. 
Particularly severe in basic or subtentorial tumours. Both the headache 
and vomiting are often worse in the morning or after movement. 

Optic Neuritis. —Beginning as a congestion and then as a ‘choked disc', 
and ending in atrophy. Most constant in basal growths, and is more 
severe in subtentorial tumours. The eye on the side of the tumour is 
affected first and to the most marked degree. 

Giddiness, Epilepsy, Loss of Memory, and other mental changes occur 
with different frequency, according to the regions affected. 

Mental Stupor, ending in Coma. 

Focal Symptoms are produced only when certain areas of the brain are 
affected (see p. 312). When a motor area is affected, localized con¬ 
vulsions lollowed by temporary local paralysis are the rule. The con¬ 
vulsions and paral3rsis tend to become more widely spread and more 
permanent. 
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Intracranial Tumours—Symptoms, continued. 

In the Cereb^llo-pontine Tumours there are paralysis of the third.sixth, 
and seventh nerves, with trigeminal anaesthesia or hyperaesthesia, and 
tinnitus succeeded by deafuessMfrom involvement of the fifth and eighth. 

Vontrioulography; Bnoephalography; Arteriography.— 

These three procedures are purely diagnostic in nature. If the cerebro¬ 
spinal fiuid is in part replaced by air, X rays will then outline the ven¬ 
tricular system By this means the size, shape, symmetry, and patency 
of the ventricular and subarachnoid pathways can be demonstrated 
and valuable facts deduced. If intracranial tension is raised the air is 
introduced directly into the ventricle through a small burr hole in the 
skull; this procedure is ventriculography. If there is no tension the air 
may be introduced by lumbar puncture—encephalography. A radio¬ 
graph of the skull while thorotrast is being injected into the carotid 
artery will outline the cerebral vascular tree (arteriography). In cases 
of suspected aneurysm or arterial malformation such a me^od is valuable. 
These three procedures involve inconvenience and in some cases much 
risk, and should only be undertaken by experts. 

Treatment.— 

MEDICINAL TREATMENT is useless, except in the case of gummata, 
where large doses of iodides should be given. Even in these cases if 
intracranial pressure is high decompression to save vision should be 
performed 

OPERATIVE TREATMENT —There is no one operation for cerebral 
tumour The procedure adopted will depend upon the life-history and 
situation of the tumour concerned. Methods tn use are ‘— 

a Removal of the Tumour: 
Memngiomata, astrocyto- 
mata, many -other gliomata, 
etc. 

b. Biopsy of Tumour: Medullo¬ 
blastoma ; certain glioblas¬ 
tomata multiformia 

c. Partial Removal of Tumour: 
Acoustic neunnomata; pitui¬ 
tary tumours; craniopharyn¬ 
giomata, etc. 

d. Internal Decompression: Cer¬ 
tain glioblastomata multi- 
formia. 


All these methods are combined where suitable with radiotherapy. 
Other General Principles. —The prevention of shock by:— 

A bsolute Heemostasis —This means slow, careful operating. Electro¬ 
coagulation, transfusions, etc. 

2 Careful Combinations of A neesthesia.^ -Local, basal, and occasionally 
inhalational anaesthesia. 

3. Relief of Pressure by ventricular tapping. 

4. Careful reconstruction of the wound tissues. 


I Osteoplastic Craniotomy\ 
over the hemispheres 

)with. 


2. Partial Craniectomy in 
the suboccipital region J 
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Pltultory Tnmonra.— Tumours of the pituitary gland differ from other 
intracranial tumours, in their relation to the general processes of body 
growth influenced by the pituitary internal secretion, and in their specially 
close effect upon vision owing to their proximity to the optic neyves. 
Functions of Rtuitary. —Exercises controllmg influence on carbohy¬ 
drate metabolism and skeletal and sexual development, and regulates 
capillary tone. 

Hyperpituitarism. —Produces gigantism if occurring in the young and 
acromegaly in the adult X rays may show expansion and irregiuarity 
in the sella turcica. Sexual hyperactivity. Polyuria, glycosuria. 
Melancholia. 

Hypopituitarism. —Produces stunted skeletal growth. Sexual functions 
undeveloped. Two common clinical types;— 

1. Dystrophia Adtposogenitalts or FrShhch’s Syndrome. —Stunted, stupid, 
and fat children ^nitals undeveloped 

2. Lorain Type or Ateleiosts. —Stunted and sexually undeveloped, but 
mentally normal. 

PATHOLOGY OF PITUITARY TUMOURS — 

1 Pituitary Tumours Proper. —(a) Eosinophil adenomata, producing 
hyperpituitarism; (6) Chromophobe adenomata, producing hypo¬ 

pituitarism , (c) Basophil adenomata, producing Cushing’s syndrome, 
i.e. high blood-pressure, cyanosis, hirsuties, and adiposity witii ifnpot- 
ence in the male anfl amenorrhqpa in the female 
2. Extra-pituitary Tumours —Cysts and meningiomas of Rathke's 
pouch, 

SVMPTOMS.—^Two classes: (i) Those due to mechanical causes (pressure 
effects); (2) Those due to disordered function. 

1. Mechanical Symptoms — 

a Headache of bursting type 

b. Bitemporal hemianopia. 

c. Third-nerve palsy. , 

d Primary optic atrophy and blindness (cf ordinary cerebral tumours, 

which cause papilloedema and secondary optic atrophy). 
e. Absorption of sella 

/. Somnambulism and polyuria from pressure on floor of third ventricle. 
g Paraesthesia of face (5th nerve). 

2. Symptoms due to Disordered Function — 

a. Hyperpituitarism from eosinophil adenomata. 

b. Hypopituitarism from chromophobe adenomata and the extra- 
pituitary tumours. 

OPERATIVE TREATMENT — 

Indications. —Severe headache and progressive blindness. 

Methods.— 

1 . Trans-sphenotdal Sellar Decompression —Submucous resection of 
nasal septum exposing under surface of body of sphenoid. The 
sphenoidal cells are broken down and the gland exposed. This is 
rarely used except in some cases of intrasellar tumours 

2. Frontal Route (Frazier).—An osteoplastic flap is turned outwards 
from the frontal region, and the diaphragma sells is reached by, 
elevating the frontal lobe. This is ^ways used now as method 
of approach. The tumour is curetted out, or, if c)^tic, is sucked 
out. 
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Intracranial Tumours, continued. 

Congenital Oyeta of the Suprasellar Region. —Arise in the pharyngeal 
diverticulum which gives nse to the pituitary. Best seen in children, 
usually multiloculated, frequently calcified, "and may be of such a large 
size that they press on the floor of 3rd venb'icle causing hydrocephalus. 

CBRBBRAL LOCALIZATION 

The localization of function in different parts of the brain is shown by the 
disturbance which follows injury and disease. Such disturbance may be 
either an abnormal activity produced by an irritative lesion, or a diminished 
activity caused by a destructive lesion. Thus, in the case of motor centres, 
there may be convulsions or paralysis of muscles; and, with affections of 
sensory centres, abnormal sensations (e.g., tinnitus, flashes of light, tingling, 
or a sensory aura), or anaesthesia The nature of the localizing or focal 
symptoms depends on the situation of the local lesion more than upon its 
nature, so that quite different causes may produce the same focal symptoms. 
Further, there are certain general symptoms associated with intracranial 
disease which help to determine its nature and extent. 

Local Lesions which may cause focal symptoms are : (i) Punctured wounds ; 
(2) Depressed fractures; (3) Foreign bodies; (4) Meningeal hsmorrhage 
or inflammation; {5) Scar tissue associated with the cerebral cortex; (6) 
Abscess; (7) Tumour. , 

General Symptoms associated with intracranial disease and usually accom¬ 
panying cerebral compression are as follows:— 

HEADACHE of cerebral origin Severe, worse on movement, and usually 
fixed to a special locality of the head It is probably caused by pressure 
on the dura mater, and is roughly proportionate to {a) the intracranial 
tension, and (6) the direct implication of the meninges by disease It 
must be distinguished from the following groups:— 

Toxic. —Associated with any condition of fever or toxaemia 
I Renal. —This is probably a cerebral condition caused by cedema of the 

brain. The conditions of the heart and urine give clues to its nature. 
Reflex. —From disease of the sense organs. Disease of the nasal sinuses, 
glaucoma and iritis, otitis, and dental caries are examples of these. 
VOMITING.—Usually sudden, projectile, and unaccompanied by nausea. 
It IS worse after movement 

VERTIGO.—Especially associated with lesions of the eighth nerve, the 
mid-brain, and the cerebellum 
OPTIC NEURITIS —Occurs in two stages. 

Choked Disc is the congestion of the retina and oedema of the optic 
papilla resulting from increased intracranial pressure It is usually 
bilateral, but the eye on the side of the lesion may be affected earlier 
or to a higher degree than the opposite, though this cannot be relied 
upon. 

Neuritis and Atrophy. —True neuritis may be caused by long-continued 
pressure or congestion, or atrophy may be the primary change. In 
the latter case a lesion at the base of the brain is indicated. 

Bundnbss may not be present, even with a high degree of choked disc 
or neuritis. 

VISUAL FIELDS.—Interference with the visual pathway causes changes 
in the visual fields, revealed by perimetry. Accurate diagnosis may be 
made in this manner. 
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LooallxAtlon of FuaotloB la the Cerebral Cortex. —^The following para¬ 
graphs are in the main based on animal expenmentation and isolated 
human observation. Thus the observed effects are usually the results of 
dramatic experiments like sudden ablation or stimulation. These aU-or- 
none phenomena cannot be compared with the gradual interference pro* 
duced by a tumour or chronic infection. Hence the occasional remarkable 
dissimilarity in symptomatology which may be found. 

Each cerebral hemisphere is functionally related to the opposite side of 
the head and body. Centres for voluntary movements are more sharply 
marked than those for sensation 

THE MOTOR CENTRES {Fig. 131) lie in the pre-central or ascending 
frontal gyrus immediately m front of the fissure of Rolando. They 
occupy the following position from above downwards:— 
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The centres for the trunk and for the neck are opposite the genua or 
bends taken by the Rolandic fissure, and serve to separate the centres 
for the leg, arm, and face The centres for the tongue, palate, larynx, 
and vocal cords lie close together above the front of the mam limb of 
the Sylvian fissure 



Ftf. 131.—Localization of function in cerebral cortex. I, Upper frontal gyrus; 2 , Middle 
mntal; 3 , Infetior frontal; 4 , Fissure of Sylvius, S, Word hearing; 6, Fissure of Rolando; 7 , 
meentral gyms; 8, Post-central gyrus; 9 , Angular gyrus; 10 , Paiieto-occlpltal fissure; 11 , 
Ocapital Itm. 

Note —The leg centres ate rather larger than those for the arm, but In this lateral view are 
necessarily frjresbwteoed. 
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Localization of Function in the Cerebral Cortex, continued. 

THE MOTOR SPEECH CENTRE is in Broca’s convolution on the left 
side (this applies to right-handed persons; in left-handed persons it is 
in the right hemisphere). This lies in the angle between the vertical 
and posterior horizontal limbs of the Sylvian fissure, and is the posterior 
part of the third frontal convolution. 

THE MOTOR WRITING CENTRE is at the posterior part of the second 
left frontal convolution, just in front of the motor centre for the hand. 

SENSORY CENTRES.— 

Common Tactile Sensation is localized in the postcentral or ascending 
parietal g3nns just behind the Rolandic fissure. The sensory centre 
for each part of the body is just behind the corresponding motor centre. 
Centres for Pain and Muscular Sensation are not represented in 
the cortex. Probably in the optic thalamus. 

Stereognostic Sensation is localized in the upper parts of the parietal 
lobe. Stereognosis is the power of recognizing the shape and size of 
objects Ly touch. 

Visual Centre is in the occipital lobe, with which the angular gyrus 
is associated The left half of each retina is associated with the left 
occipital lobe, and vice versa 
Reading Centre is in the left angular (parietal) gyrus 
Auditory Centre is in the superior temporal gyrus 
The Speech-hearing Centre corresponds to the left auditory centre. 
Olfactory and Taste Centres probably lie near tip of the temporal 
lobe at its mesial aspect, i.e , the uncinate g3^us. 

The Symptoms arising from Local Brain Lesions.— 

MOTOR.—Convulsions or paralysis 

Cortical Lesions usually cause monoplegia associated with convulsions. 
Capsular Lesions cause hemiplegia without convulsions. 

Pontine Lesions cause 'crossed paralysis,’ i e., same side of the face, 
opposite side of the body 

Birth Palsies and Spinal Palsies are usually spastic diplegia or 
paraplegia. 

Spasticity associated with paralysis indicates a lesion of conducting 
tract and not motor centre 

Convulsion associated with paralysis indicates a lesion of the motor 
centre. 

SENSORY.— 

Paralytic. —Anaesthesia of various kinds. It is usuadly very fleeting. 
It is most marked at the extremities farthest removed from the brain, 
and gradually shades ofi into areas of normal sensation. 

Irritative. —Some abnormal, often painful, sensation, either special 
or general. Such are the aurae which precede epileptic fits. 

The Regions of the Brain aesoolated with Fooal Bymptome.— 

ROLANDIC AREA.— 

Irritative Lesions cause Jacksonian convulsions, which begin in 
certain muscles and spread in the order of the arrangement of the 
motor centres to other muscles. Consciousness may not be lost until 
half the body is affected. 
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Sensory Symptoms, as stated above, are very transient with cortical 
injuries. More permanent anaesthesia is produced by subcortical 
lesions (e.g., of the internal capsule), and is always associated with 
some paralysis. 

FRONTAL LOBE.—(Clinically this term excludes the ascending frontal 
gyrus, which constitutes the motor area.) 

I^B Front and Upper Parts of the Frontal Lobe (prefrontal area) 
are unexcitable, and extensive lesions may be quite latent. Or they 
may cause insidious changes of character, loss of memory, apathy, 
loss of power of inhibition. Most marked in left prefrontal lesions. 
The Postfrontal Region below contains the motor speech centre on 
the left side Lesions of this cause aphasia. 

PARIETAL LOBE.—(Apart from the postcentral Rolandic gyrus.) 
Lesions of the Angular Gyrus on the left side cause word blindness. 
Of the Upper Parietal Lobe. —Loss of stereognostic sense, i.e., the 
power of recognizing objects by tactile sense. 

OCCIPITAL LOBE —Destructive lesions cause homonymous hemianopsia 
(i.e., blindness of that half of the retina of both eyes which is on the same 
side as the lesion) This is permanent if the angular gyrus is destroyed 
simultaneously. The pupil reflex is not lost. Word Blindness results 
from lesions of the left angular gyrus , 

TEMPORAL LOBE —Word Deafness results from lesions of the superior 
left temporal gyrus 

Olfactory and Gustatory symptoms are caused by lesions of the 
uncinate gyrus 

CAUDATE AND LENTICULAR NUCLEI AND INTERNAL CAPSULE. 
—Hemiplegia, with some sensory loss. 

OPTIC THALAMUS —Contralateral athetosis and chorea, paraesthesia, 
and hemianopsia 

CRUS CEREBRI.—Hemiplegia, with oculomotor paralysis and loss of 
pupil reflex of the eye on the same side as the lesion. 

CORPORA QUADRIGEMINA —Ophthalmoplegia, reeling gait, vertigo, 
tendency to fall backwards. 

PONS —Paralysis of the face on the side of the lesion and of the limbs on 
the opposite side. 

CEREBELLUM.—Instability of station and locomotion, with coarse 
atajcia accompanying voluntary movements. 

Middle Lobe. —The symptoms are bilateral. There is a tendency to 
fail backwards or forwards 

Lateral Lobe. —^Weakness of the movements of the arm on the same 
side. The head is bent to the side of the lesion and the face turned 
away from it. In walking there is a tendency to rotatory deviation, 
turning or falling towards the affected side. There may be conjugate 
deviation of the eyes and nystagmus towards the side of the lesion. 
(The eye movements are variable in cerebellar disease. A lateral 
excitation causes deviation of the eyes to the same side. A lateral 
paralytic lesion may cause deviation of the eyes to the opposite side. 
But often the lesion causes no eye symptoms.) 
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IHTRAORANIAL INFLAMMATION 

VARIETIES.— Extradural (abscess or pachymeningitis); Meningitis 
(acute or chronic, difiuse or local); Infective Thrombosis of the sinuses; 
Abscess in the brain substance; Diffuse Encephalitis. 

Extradural Abaceaa. —Pus collects between bone and dura mater. 
CAUSES.—Septic open fracture. Septic scalp wound and osteomyelitis. 

Contusion followed by auto-infection. Middle-ear disease 
SIGNS AND SYMPTOMS.—Symptoms of suppuration. Compression 
of the brain. Unhealthy wound with dead bone or oedematous patch on 
scalp (Pott's puffy tumour) Localized headache and tenderness. Para¬ 
lysis or spasm if over motor area. 

TREATMENT—^Trephine, evacuate, and dram Chemotherapy. 

MENINOinS 

PaohymenlngitlB.—Local thickening of dura Probably follows contusion 
or fracture Fixed headache, with possibly Jacksonian epilepsy. 

Acute Menin§;ltis m^y be primary and idiopathic, or secondary and septic. 

Primary Idiopathic Meniupitie occurs as epidemic cerebrospinal fever, 
due to Dtplococcus intracellulans In infants sporadic cases of postenor 
basic meningitis occur, due to same organism 

SYMPTOMS —Acute onset, with headache and rigors, vomiting, photo¬ 
phobia, and optic neuritis Marked retraction of the head and spasms 
of the limbs If not immediately fatal it sometimes leads to acute 
hydrocephalus or epilepsy 

TREATMENT by repeated lumbar puncture. Drugs of the sulphonamide 
group are extremely effective 

Secondary hydrocephalus may be relieved by major neurosurgical pro¬ 
cedures 

Acute Septic Meninifitis. —Infection by pyogenic cocci, those secondary 
to fractures of the vault being usually streptococcal, and those following 
basal fractures pneumococcal, from infection through nasal sinuses 
CAUSES —Septic wounds of the scalp or orbit. Suppuration in nasal 
cavities or sinuses Infection from pharynx or fauces Extension from 
otitis media 

SYMPTOMS —Rapid onset of symptoms forty-eight hours after injury. 
Severe headache. Vomiting of cerebral type. Photophobia Cerebral 
irritability, followed by delirium with sharp cry, and later by signs of 
cerebral compression Spasm and twitchings of muscles. Retraction 
of the head. High temperature, initiated by a rigor 
In Meningitis of the Convexity. —Convulsions affecting special 
groups of muscles. 

In Meningihs of the Base. —Optic neuritis—Strabismus, from para¬ 
lysis of motor nerves—Marked retraction of the head 
Lumbar Puncture is of great value both for diagnosis and treatment 
Performed between the 3rd and 4th lumbar spines. The cerebrospinal 
fluid escapes with a jet as if under pressure. It contains many lymph- 
cells—chiefly polymoiphs in septic meningitis and lymphocytes in 
tuberculous cases. Also the causative bacteria, from which a vaccine 
may be prepared. In postenor basic cases the fluid is often sterile. 
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Acute Septic Meningitis^ continued. 

ANATOMY.—^Vascular engorgement of dura and pia mater, cerebral 
substance, and choroid plexuses. Arachnoid is thick and opaque. 
Turbid.serum or pus occupies the subarachnoid space. Convolutions are 
flattened. Ventricles are distended. 

TREATMENT.—Rest and treatment of the general febrile condition. 
Cold to the head. Repeated lumbar puncture. Cistern puncture. The 
sulphonamide group of drugs often prove very useful. 

Ohronio Traumatio Meningitis.— 

CAUSED BY a local head injury. 

CONSISTS OF a thickened patch of membranes May be adherent to 
the bone above or to the brain below. 

SYMPTOMS —Headache, constant, fixed, and localized—Local tenderness 
—Possibly traumatic epilep.sy—Mental instability—Alcoholism. 
TREATMENT —Prolonged rest Absence of excitement. Abstinence from 
alcohol When preceding history of injury is definite, and no relief from 
simpler measures, exploratory trephine for subdural haematomais advised. 

Chronio Ssrphilitio Meningitis. —A severe headache is associated with a 
variety of mental symptoms and cranial nerve paralyses. The symptoms 
are intermittent in seventy • 

TREATMENT —Six weeks’ medicinal treatment should be tried first 
If this does not effect a great improvement, an attempt should be made 
to remove any localizable thickenings, or to perform a decompressive 
operation if intracranial tension is high 

INFECTIVE THROMBOSIS OF THE CEREBRAL SINUSES 

CAUSES —^Middle-ear disease (lateral sinus) Septic wounds of scalp or 
orbit. Septic states of nose or pharynx Erysipelas or cellulitis of face 
or scalp Osteomyelitis of cranial bones . 

VARIETIES.—Lateral sinus—much the commonest—infected from the 
ear Cavernous sinus—next commonest—infected from nose, face, or 
orbit. Longitudinal sinus—rare—infected from the scalp, face, or nose. 

ANATOMY —Sinus is plugged by soft, adherent, septic blood-clot. Por¬ 
tions of the infected clot form septic emboli Emboli cause pulmonary 
infarctions and abscesses. Inflammation of the bone, meningitis, or 
abscess are probable complications 

SYMPTOMS AND SIGNS —Existence of some primary septic focus. 
Headache. —Sudden and severe. Localized tenderness over the affected 
sinus 

Repeated Vomiting 

Temperature rises to io3°-io5'’, with a bad rigor; continuous, with 
remission and Repeated Rigors. Dyspnoea and cyanosis are marked 
during the rigors. 

Pulse is full, slow, and compressible, but becomes rapid during the rises 
of temperature. 

Local Pain and other signs in the lungs may point to the existence 
of Infarctions. 

Mental Condition — Drowsy or delirious. 

Optic Neuritis and Stiffness of Neck Muscles point to meningitis. 
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Infective Thrombosis of the Cerebral Sinuses, continued. 

IN LATERAL SINUS THROMBOSIS.—^Discharge from the ear ceases. 
Tender swelling over the jugular vein Dusky congestion of the side of 
the face. An abscess may form in the neck Rarely the nerves emerging 
from the jugular'foramen may be afilected, producing hoarseness, dys¬ 
phagia. dyspnoea, or slow pulse (jugular bulb syndrome). 

IN CAVERNOUS SINUS THROMBOSIS.—Marked exophthalmos, with 
great orbital congestion. Chemosis, choked disc, retinal haemorrhages, 
ocular paralysis, with hyperaesthesia of first division of fifth nerve and 
occasional herpes May become double by extension of the thrombosis 
across the pituitary sinuses. 

IN SUPERIOR LONGITUDINAL SINUS—Turgescence of the scalp 
and forehead Tenderness over the sinus. Convulsions of one or 
both legs. 

TREATMENT.— 

For Lateral Sinus. —Trephine on Reid’s base-line, | in. behind external 
auditory meatus. Tie internal jugular vein first if diagnosis is certain. 
Turn out the clot. Perform a radical mastoid operation if necessary. 
Plug 

For Longitudinal Sinus —Establish drainage from focus of infection. 
Treat the cause; also chemotherapy should be instituted. Repeated 
small whole blood transfusions are of value. 

ABSCESS OF THE BRAIN 

CAUSES.— 

1. Traumatism, e g, fracture or penetrating wound. 

Early after injury—superficial, contiguous to bone, really an encephal¬ 
itis 

Late after injury—deep in white matter of the frontal or parietal lobes. 

2. Infection from Neighbouring Septic Foci — 

Middle-ear disease, usually of the chronic type • Generally in cerebellum 
or temporosphenoidal lobe, the latter being about twice as common 
as the former Sepsis may spread by direct continuity through 
bones and membranes More commonly spreads by vessels and 
occurs beneath the surface 
Disease of frontal, sphenoidal, or ethmoidal sinuses. 

Thrombosis of venous sinuses 

3. Blood Infection in Pyemia or exanthemata. 

Septic lung diseases, e.g, gangrene or bronchiectasis. 

Osteomyelitis. 

Septic endocarditis. 

4. Tubercle may cause a chronic abscess. 

ANATOMY.—Generally single and often of a chronic type having a well- 
marked capsule May burst into ventricles or subarachnoid space, or 
cause oedema of brain The pus is usually ofiensive, and contains the 
usual pus cocci or pneumococci. 

SYMPTOMS.— 

Discharge from the ear ceases, if of otitic origin. 

Headache. —General at first; fixed and localized later—often inter¬ 
mittent. 

Mental CoNDirioN.—Drowsiness, with irritability. 

Temperature normal, or often subnormal. 




OTITIS MEDIA 


81T 


Vomiting is frequent. 'Anorexia, malaise, and constipation. 

Optic Nbitritis. 

CoMPRBssiON Signs. —Slow or intermittent pulse. Laboured breathing 
—Cheyne-Stokes type later. Torpor is succeeded by coma. Pupu 
on the side of lesion is dilated and fixed. 

Latency, with absence of some or all symptoms, is common. 

Focal Signs (rare).— 

Temporosphenotdal .—Paralysis or spasm of the opposite side of face; 
aphasia if the left side is afiectbd. 

Cerebellum .—Giddiness and tendency to fall towards the lesion. 
Nystagmus and deviation of eyes to the same side {see p. 313— Focal 
Symptoms in Disease op Cerebellum). Paral3^is of the arm on 
the same side. 

TREATMENT —Falls into two groups: (1) Localization of the abscess 
(history; neurology; ventnculography); (2) Relief of intracranial 

tension (lumbar puncture, decompression—tapping). Most abscesses 
start as acute or subacute foci of semi-diffuse inflammation, and their 
symptoms are due to cedema. If the patient can be tided over the acute 
stage the abscess may become thick-walled and chronic, and can be 
extirpated as a tumour as advised by Cushing and Horrax. Alternatively 
abscess may be marsupialized. 

Abscesses which are a definite extension of mastoid infection are usually 
treated by evacuation along the route of infection, i.e., via i radical 
mastoid operation. 

OTXTIS MEDIA 

Varieties. —Catarrhal, acute purulent, and chronic purulent. 

Causes. —Pharyngitis—Pharyngeal catarrh (spreads up the Eustachian 

tubes)—^Tonsillitis—Scarlet fever and other fevers—Diphtheria—Adenoids. 

Symptoms.— 

Great pain on onset, relieved when the drum perforates. Temperature 
raised to ioo°-io5° F. 

Deafness—Usually partial only—Tuning-fork can be well heard if applied 
to the bones—Tuning-fork can be better heard in the affected ear when 
held to the vertex. 

Tinnitus. 

Puiulent discharge from the meatus: only after the drum has perforated. 

Signs.— 

BEFORE PERFORATION OF THE DRUM—Drum is first red, and 
then has lost its lustre, and is abnormally bulged outwards. It does not 
move on swallowing. 

AFTER PERFORATION.—On clearing away pus from meatus, t3nn-i 
panum is seen to be perforated In old cases the tympanum is destroyed, 
and bare bone or the ossicles may be seen or felt. On politzerization air 
escapes from the meatus if the Eustachian tube is patent. 

Treatment of uncomplicated cases.— 

CATARRHAL OTITIS.—Usually associated with pharyngeal catarrh or 
adenoids. Treat the pharyngeal catarrh with astringent gargles or sprays, 
e.g., protargol gr. iv ad 5 j- Remove adenoids when attack has subsid^. 
Syringe meatus with warm boracic lotion. For acute pain of 'earache', 
leech in front of the tragus, and hot sand-bags. 
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Otitis Media—^Treatment, continued. 

ACUTE PURULENT OTITIS.— 

Before Perforation, or if the perforation is minute> heat and chemo¬ 
therapy. Free incision of the tympanic membrane from the centre 
downwards, followed by boracic irrigation. General treatment of the 
febrile condition. 

After Perforation, when free discharge has taken place, mop out the 
meatus and then dry and instil boracic powder. 

OOBIPLICATIONS OF PXmULBNT OTITIS MEDIA 

Most commonly seen with the chronic cases. [Fig. 132 ) 
EXTRACRANIAL —Eczema of the meatus, ^ils and deep inflammation 
of the meatus. Suppurative arthritis of temporo-maxillary joint. 
CRANIAL.—Ankylosis or necrosis of the ossicles. Necrosis of parts of 
the temporal bone. Pol)rpi (granulations) in place of the destroyed 
drum. Facial paralysis from pressure on the seventh nerve. Mastoiditis. 
Labyrinthritis. 

INTRACRANIAL COMPLICATIONS.—Extradural abscess—^Meningitis 
—^Thrombosis of the lateral sinus—Cerebral abscess in temporosphenoidal 
lobe or cerebellum 

Aottto Mastoiditis.— 

SYMPTOMS —Intense pain of a constant character. Tenderness behind 
the ear over the mastoid process Redness and oedema over the mastoid. 
Auricle is displaced forwards, outwards, and downwards Eventually 
a fluctuating abscess forms behind the ear General febrile s3rmptoms: 
temperature i02°-i04° F Sagging of the posterior wall of ttie meatus 
IS a reliable sign 

Rigor may occur (but repeated rigors point to sinus thrombosis). 
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TREATMENT.— 

In Early Stags before the diagnosis is certain.—Hot fomentations, or 
hot pad over the ear. 

When the Diagnosis is Clear. —A cortical mastoid operation is 
required. Through a curved incision over the mastoid the antrum is 
owned and then systematically all mastoid air-cells are removed. 
This may involve extension forward into the z]rgoma, upward to the 
skull base, backward to the sinus and beyond, and the whole of the 

g rocess to its tip. Drainage. This is the cortical or Schwartze modi- 
ed operation. 

Chronio Mastoldltla.—^This seldom spontaneously resolves. It is a potential 
menace because of intracranial complications. Therefore some variety 
of operation is indicated. The modified or conservative radical mastoid 
operation if done early will often suffice and conserve hearing to some 
extent. The ossicles are spared, the mastoid is drained via the external 
auditory meatus. In worse cases a complete radical operation involves 
removal of the ossicles. 

Zntraoranial Complioatioas of Otitis Media.— 

DIAGNOSIS.—In all the following occur. Marked cerebral symptoms. 
Acute headache. Coma or delirium Purulent discharge from tne ear 
becomes scanty or ceases. 

SINUS THROMBOSIS.—Repeated severe rigors. Temperature*rises to 
I03®-I05“ F., but falls between the rigors Patient is blue and collapsed. 
Tenderness or swelling over the internal jugular vein 

MENINGITIS —Initial rigor, with continuous high temperature. Retrac¬ 
tion of the head. Optic neuritis. Intolerance of light and sound. 
Rapidly developing coma. 

SUBCRANIAL ABSCESS (pus between the dura and the petrous bone).— 
Severe headache. Gradual cerebral compression. Irregular fever. 
Absence of the signs characteristic of thrombosis, meningitis, or abscess. 

CEREBRAL ABSCESS.—Temperature is normal or subnormal. Con¬ 
stant headache, merging into coma. Slow pulse. Slow respiration— 
Che)me-Stokes later Optic neuritis and paralysis of pupil on afiected 
side. 

CEREBELLAR ABSCESS.—In addition to the above, may be nystagmus. 
Giddiness, with tendency to fall to affected side. 

TREATMENT OF INTRACRANIAL COMPITCATIONS OF OTITIS.— 
First expose and ligature the internal jugular vein in the neck (if sinus 
thrombosis is clear). Perform radical mastoid operation and follow 
track to abscess, removing bone upwards and forwards for temporo- 
sphenoidal abscess, or backwards for sinus thrombosis and cerebellar 
abscess. (See also section on Abscess of the Brain, p. 316) 
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Chapter XXVII 

DISEASES OF THE LIPS AND JAWS 

THE LIPS 

ICsoroohailla or Thick Lips.— 

1. CONGENITAL.—Lymphangiectasis—Clear lymph-vesicles can be seen 
on the surface—Generally affects the lower lip. 

Treatment. —By excision of a wedge-shaped piece. 

2. TUBERCULOUS.—In children and young adults—Generally the upper 
lip—May be associated with tuberculous disease of the nose—^Fibrous 
and oedematous thickening round fissures 

3. SYPHILITIC.—Fibrous h5q)ertrophy in tertiary disease. 

Ulcers of the Lips.— 

1. SIMPLE.—Cracks and fissures result from cold in those with bad 
circulation. Chilblains and ulcerated chilblains arise in the same way. 

2. HERPES.—Generally unilateral. Associated with catarrh or pneu¬ 
monia. Vesicles become pustular and then break. 

3. TUBERCULOUS ^Either chronic indurated fissures causing macro- 
cheilia; or definite lupus, with clear tubercles and destructive ulceration. 

4. SYPHILITIC.— 

Primary Chancre —Usually the upper lip. Caused by kissing person 
with secondary lesions of mouth, or using pipe or cup contaminated 
by such a patient Flat ulcer on an infiltrated base. Skin more 
involved than the mucous membrane. Glands enlarged and massed 
together under the jaw (not so discrete as in genital c^ncre). 
Secondary. —Mucous tubercles and shallow, painful ulcers. 

Tertiary —^Deep serpiginous ulceration destroying the lip—glands not 
enlarged. Or general fibrous hypertrophy (macrocheilia). 

Inherited. —Cracks and fissured ulcers radiating from the angles of the 
mouth. Leave permanent scars and contraction. 

5. MALIGNANT.— 

Epithelioma. — 93 per cent are in men—often pipe smokers. Much 
commoner in lower than upper lip. Begins as crack, ulcer, or wart. 
Causes an ulcer or warty growth—^indurated and everted margin, and 
indurated base. Submental and submaxillary glands become hard 
and enlarged comparatively late, i.e., after three to nine months. 
Much slower in its development than epithelioma of the tongue or 
fauces. 

Diagnosis should always be made certain in doubtful cases by removal 
and microscopical examination. 

Treatment .— 

a. Excuion with a } in. margin, followed by a block dissection of 
both submaxillary triangles. 

b. Radium. Implantation of radium tubes in and round the growth. 
Radiation of the submaxillary regions by a moulded collar contain¬ 
ing properly spaced radium needles. 
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c. Low^volte^e contact X-^ay therapy to the affected lesion, with 
block dissWtion of the glands of neck. 

Death occurs from septic ulceration of the glands in the neck. 

Tumoars of tho Lips. —Besides the ulcers given above, the following 
occur 

WARTS.—Remove for fear of malignant growth, and examine with 
microscope. 

N^VI.—Dissect out or destroy by electrolysis. 

CYSTS.—Caused by retention in the labial mucous glands. Small round 
fluid swelhngs containing glairy mucous fluid. Dissect out. 

Hare-lip. —Congenital cleft in upper lip. Usually single and unilateral, left¬ 
sided, and in boys. Often double and bilateral. In simple cases the soft 
parts only are affected. In others the alveolus of the jaw or the palate may 
be cleft. When complete it extends into one nostril. Commoner on left 
side. 

In all cases the nose is broad and flat. In double cases the bone between 
the clefts projects forward like a proboscis. Often associated with other 
deformities, e.g , talipes, etc. If the alveolus is involved, the cleft 
generally goes between the central and lateral incisor. 

Caused by^a failure of union of the mesial nasal process with the maxillary 
process superficially, and the lateral nasal process more deeply.^ 
EFFECTS.—Interference with suckling, and with speech. Deformity, 
which gets worse with age. 

TREATMENT.—Operate at six weeks to three months. 

For Single Hare-lip {Ftg. 133).—Separate central parts of the lip 
from bone beneath. Pare the edges. Leave single or double flap of 
red margin, so that when sewn together there will be an allowance for 
contraction. Two deep stitches to take off tension. Many fine 
horsehair stitches to edges. Plaster strapping across the face to relieve 
tension Put arms into splints. Feed by spoon, or better, nasal tube. 
Allow to suck at end of one week. 

For Double Hare-lip — 

Treatment of os incisivum when projecting forwards: Refresh the 
anterior end of the nasal septum, push back the proboscis and sew 
to the septum. 

Treatment of cleft: Separate lip from the underlying bones Pare 
both edges of both clefts. Sew outer margms of both clefts together 
below central part, which takes no part in margin. Leave a flap 
from red margin of each outer margin of each deft. 
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CLEFT PALATE 

A congenital defect in the union of the two halves of the palate. 

Degrees. —(i) Bifid uvula; (2) Cleft soft palate ; (3) Soft and hard palate 
cleft as far forward as the anterior palatine foramina; (4) Including the 
alveolar border of the maxilla and lip, i.e., combined with a double hare-hp. 

Varieties.— . 

1. Mesial—the cleft is in the mid line, and the nasal septum is above and 
ununited to any j^art of the cleft. 

2. Bilateral—the nasal septum grows down and divides the cleft into two 
(Fig. 134). 

3. Unilateral—the nasal septum unites with one side of the cleft. The 
cleft is usually on the left side (Fig. 133). 

Development of Alveolar Cleft Palate. —In man the premaxills are 
commonly rudimentary pieces of bone which are attached to the apex of 
the vomer. They take no part in the formation of the face, and bear 
no teeth. The maxillae, on the other hand, send two processes inwards, 
which surround the premaxillae, excluding the latter from the face; these 
are*— 

1. The incisor process in front, which meets its fellow and bears the incisor 
teeth. 

2. The palatine process behind, which forms the hard palate. 

Between these two the anterior palatine foramen is left, m the inner wall 
of which the rudimentary premaxillae remain. 

In simple cleft palate, the palatine processes of the maxillae are defective. 

In alveolar cleft palate, the incisor processes of the maxillae are defective, 
and the premaxillae grow forward into the face, as is the rule in lower 
animals. The alveolar cleft is then the space between the abnormal 
premaxilla and the undeveloped incisor process of the maxilla. 

In the most extreme cases, the premaxillae bear all four incisor teeth, and 
there is a cleft on each side of them separating them from the maxillae 
beanng the canines. 


PREMAXILLA 



..NASAL 
SFPTUM 

...SOFT 

PALATE 


Fig 134,—Geft palate. Bilateral cleft. 
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In less-developed cases the premaxills bear only one incisor, and the in¬ 
cisive process of the maxilla bears the other, and the cleft comes between 
the central and lateral incisors. 

Anatomy. —Apart from gross defects and their varieties above-mentioned. 
The steepness of the palatal shelves varies from being nearly horizontal to 
being inclined at about 45°. 

The soft palate is always undersized find is not long enough to fold up 
against the posterior pharyngeal wall. Sewing the two sides of the 
palate together further shortens it. Hence the essence of modem 
methods of repair is to free the soft palate from the hard and to shift 
it backwards 

Effects. —Sucking is impossible, and the infant must be spoon-fed. 

Defective speech is caused by the impossibility of closing the oral from 
the nasal cavity. Thus explosive sounds, e g., the letters T, D, P, B, F, 
V, become M or N, and gutturals, eg., K and G, become H 

Physiology of the Palate. —The palate forms a partition separating the 
mouth from the nose The soft palate should be able completely to close 
the oral from the nasal pharynx This is done not merely as a flap valve, 
but by the active contraction of the muscles surrounding the palato¬ 
pharyngeal region These are mainly the palato-pharyngei behind and the 
tensores and levatores palati in front The contraction of the palato- 
pharyngei lifts up a transverse fold across the back of the pharynx 
(Passavant’s ridge), whilst the other muscles pull the soft palate against 
this structure. It is in fact a sphincteric action. 

Operative Treatment.—No dental plate can provide the mobile mechanism 
necessary to close the mouth from the nose. The old operations failed to 
cure the condition because, although they provided a partition bridging the 
gap, they did not provide a long enough soft palate to close against the 
pharynx. Thus the classical operation of I^angenbeck, in which the edges 
of the cleft were sewn together, and the Lane operation, in which flaps 
of mucous membrane were turned over, both left the patient quite unable 
to close the oral from the nasal pharynx, and thus no better off in the matter 
of speech. They are now only of historical interest. Brophy's operation 
crushed together the maxiUse and fixed them by wires. It is destructive 
and dangerous All modern methods have as their aim (i) Mobilization 
and union of the soft palate, (2) Some device for bringing the soft palate 
back so that it may be able to meet the posterior pharyngeal wall. There 
are three chief types of these methods:— 

GILLIES' —The soft palate is divided from its attachment to the hard 
on each side and then the two halves are sewn together This leaves a 
larger gap in the hard palate, which is closed by a dental obturator. 

WARDILL'S (Modification of Veau's).— 

a. Begins by a pharyngoplasty—a transverse incision across the posterior 
pharyngeal wall through the superior constrictor muscle, sewn together 
longitudinally 

b. Long lateral incision at the junction of alveolus and palate Hamulus 
is broken off. Division of posterior palatine artery. Separation of 
mucoperiosteum from the hard palate. 

c. Oblique incision on each side so as to form two anterior and two 
posterior flaps. 
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Cleft Palate—Operative Treatment—Wardill’s, continued. 

d. Suture. Median edges of cleft sewn by double layer (nasal and oral). 
Anterior flaps sewn together and to back of posterior flaps. (Figs, 

136. 137. 138-) 

DENIS BROWNE’S.—Two stages:— 
a Removal of tonsils. Division of posterior palatine artery. 
b. Separation of soft palate from the hard, and suture. Long lateral 
incisions from anterior pillar of fauces to incisor tooth. Breaking off 
hamulus (to free the tensor palati). Separation of mucoperiosteum 
from hard palate. Division of attachment of soft palate to the 
posterior margin of the hard. Suture in double rows. (FigS. 139, 
140.) 

GENERAL REMARKS.— 

The modem operation is done between the age of one and two. The 
anaesthetic is intratracheal. 



F^g. 136.—Cleft palate, Wardill’s operatioa 
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As a result the restoration of normal speech is the rule and not the 
exception as it used to be in the old methods. 

Aftbr-treatmbnt.—F eed by nasal tube for one or two weeks. It is 
wise to have educated the child to this before the operation. 

THE JAWS 

Alveolar Absoees. —Results from a carious tooth. May open on the surface 
of the alveolus, externally, on the palate, or into the antrum. Often 
causes periostitis, rarely necrosis. 

TREATMENT —By removal of the tooth and opening the abscess. 

Epulis. —A growth from the alveolar periosteum or periodontal membrane. 
VARIETIES.—False an 4 true. 

False. —Granulomatous tissue produced by irritation of dead or carious 
' tooth. 

True.—I s a new growth May be:— 

1. Fibrous —Forms polypoid growth. 

2. Fibrosarcomatous 

3 Myelotd .—A benign giant-celled tumour. Is locally destructive. 
Requires complete removal with a portion of surrounding bone. 



Ftg. 139.—Cleft palate. Denis Browne’s operation. 



Ftg, 140.—Cleft palate. Denis Browne's operation. 
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The Jaws, contintted. 

Epithelioma begins in the gums, or spreads from the cheek or tongue. 
It rapidly invades the underlying jaw. 

Pyorrhoea Alreolarle (Riggs' disease).—A chronic suppuration between 
the roots of the teeth and the gums, with the infection slowly spreading 
through the periodontal membrane to the alveolus. Preceded and caused 
by a deposit of tartar. The pus forms pockets and sinuses beneath the gum 
margins. The gums retract from the teeth, and the teeth become loose. 
It may cause dyspepsia, a chronic sapraemia, and even chronic arthntis or 
synovitis 

TREATMENT.—Scaling teeth, slitting up sinuses, long-continued daily 
irrigation with antiseptics Treatment by •vaccine prepared from the 
infecting organism. 

Neorosis of the Jaw.— 

CAUSES —Dental caries and alveolar abscess—Compound fracture of the 
jaw—Injury and sepsis durmg teeth extraction—Phosphorus (rare 
nowadays'—Tertiary syphilis—Tubercle (rare)—Mercury poisoning— 
Osteomyelitis after exanthemata. 

IN PHOSPHORUS JAW.—Rare to-day because of strict Home Office 
Regulation. The disease starts round a carious tooth socket in those 
who work in the fumes of yellow phosphorus Great swelling of 
chronic course results from a new periosteal bone formation. Sinuses 
open inside and outside the mouth There is great foetor, with a 
tendency to sapriemia, dyspepsia, and septic pneumonia The seques¬ 
trum is grey and porous, and very long in separating There is strong 
evidence that this is really a tuberculous caries. 'The tubercle bacilli 
have often been demonstrated in the discharge, and the patients usually 
die of phthisis. 

TREATMENT —This is conducted on general principles. 

Dental Cysts and Tumours.— 

I. SIMPLE DENTAL CYST — Found in the neighbourhood of the roots 
of carious teeth, generally the upper first molars and bicuspids Prob¬ 
ably due to the irritation of an epithelial rudiment of the enamel organ. 
A painless swelling expands the bone, which presents egg-shell crackling. 
It contains mucoid material and some epithelial debris {Fig. 141) 
Treatment. —Removal of the tooth, with free opening of the cyst 
cavity, and mucosal flap. 

2 FOLLICULAR ODONTOME, or dentigerous cyst of the jaw, is more 
common in the lower jaw It is caused by an expansioq of the follicle 
which contains the developing permanent tooth. Hence it is always 
associated with the absence of one of the adult teeth The body of the 
jaw is expanded and thinned, the bone becoming like parchment. Inside 
the cavity the crown of the missing tooth is found {Ftg. 142). 

Treatment.— By free opening and emptying, and mucosal flap. 

3. EPITHELIAL ODONTOME, or fibrocystic disease of the jaw, usually 
afiects the lower jaw, and in young people. It is caused by a prolifera¬ 
tion of the epithelium of the tooth germ or enamel organ in the form of 
columns of cells resembling an epithelioma, but having a benign course 
and undergoing a cystic degeneration. A huge mass is formed, which 
expands the whole body of the jaw, the skeleton of which forms a bony 
framework for the cysts. 
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Treatment. —By removal of a large part of the jaw, usually nearly half 
the mandible. 

4. FIBROUS ODONTOME.—An unerupted tooth surrounded by hard 
fibrous tissue. 

Treatment. —Complete removal of the tumour. 

5. COMPOSITE ODONTOME.—A tumour consisting of enamel, dentine, 
and cement; often laminated. Extremely hard. May be large and 
invade the maxillary antrum and nasal cavity. 

Treatment. —Complete removal. 

6. CEMENTOME —Extremely hard tumour growing from a tooth. 

7. RADICULAR ODONTOME.—Occurs in connexion with the root of a 
particular tooth, seen in old people. 

8 MYELOMA, when of central origin, may break down to form large 
blood-cysts. It also produces great expansion of the jaw. 

g. CYSTS OF THE ANTRUM.—p 328. 

Innocent Tumours. —Fibroma, osteoma, cysts, and polypi. 

Treatment —Local removal 

Malignant Tumours. —Sarcoma or carcinoma. Sarcoma is much the 
commoner. It causes a steady enlargement of the jaw, and if the antrum 
IS invaded there occurs the bulging of its five surfaces- (i) The cheek; 
(2) The orbital surface with exophthalmos; (3) The nasal surface,* with 
nasal obstruction and epiphora, from blocking of the nasal duct; (4) The 
palate; (5) The zygomatic surface, producing sivelling behind the jaw. 
Pain IS very great and almost constant. 

Treatment. —By radiation or by excision of the jaw. 

Diseases of the Maxillary Antrum.— 

SUPPURATION — 

Causes. —Carious teeth, especially the molars and premolars. Suppura¬ 
tion in the nose or accessory nasal sinuses. 

Symptoms —Pain and tenderness, with neuralgia of the infra-orbital 
nerve. Intermittent discharge of pus from the nose This may be 
seen to come from the middle meatus under the middle turbinate bone 
and above the inferior. It runs out when the patient holds his head 
forward, and trickles into the pharynx when he lies down. This is due 
to the fact that the opening into the nose is in the upper part of the 
antrum 


Ftg. 143 —F o 111 c u 1 a r 
odontome (deatie<>rous 
cyst). The crowa of the 
unerupted tooth lies in the 
cavity of the cyst. 




Ftg. 141 .—Dental cyst, 
found at the root of a 
carious tooth. 
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Diseases of the Maacillary Antrum—Suppuration, continued. 

In Acute Cases the nasal aperture is usually blocked. The symptoms 
are more severe, and may merge into those of osteomyelitis. 

Signs ;— 

Pressure Signs. —(i) Nasal obstruction and blocking of the nasal duct; 
(2) Some exophthalmos; (3) Fullness of the palate, with irregularity 
of the teeth; (4) Swelling of the cheek. 

Transillumtnaiion by an electric lamp in the mouth shows a darkness 
instead of the normal rosy colour under the eye. 

Transtrrtgatton. —A sharp hollow needle is thrust through the nasal 
wall of the antrum and fluid injected by a S3rringe. This flows out 
from the natural opening in the nose, and turbidity of the fluid 
indicates suppuration. 

Treatment. —Drain- (i) Through inferior meatal wall, and wash out 
antrum; or (2) Through canine fossa. 

MUCOCELE, or cystic distension.— 

Causes.—^A cystic distension of the glands of the mucous membrane, or 
the formation of a dental cyst 

Signs are merely those of slow painless distension, with atrophy of the 
anterior bony wall, which gives egg-shell crackling. 

Treatment.—A s in the last case. 

Leontiasls Oasea. —Begins in young adults with no known cause. Consists 
in exuberant spongy exostoses growing from the cranial and facial bones, 
especially from the maxillae, mandible, and nasals. 

Produces hideous deformity, severe neuralgia, displacement of the eyes, 
and lastly pressure on the brain. 

Treatment. —Early removal of the masses as they appear. 

Inability to open the Mouth.— 

CAUSES.—(i) Ankylosis of the joint, resulting from sepsis, tubercle, or 
osteo-arthritis; (2) Cicatrical contraction of the soft parts round the 
joint after injuries or operations; (3) Spasm of tetanus; (4) Reflex spasm 
from carious teeth, especially an unerupted wisdom; (5) Inflammatory 
swellings inside or outside the joint, eg., mumps or tonsillitis; (6) 
Malignant tumours of the parotid or inside the mouth. 

TREATMENT.—Only possible or desirable in the first two cases. 

Excision of the Condyle is difficult, and often impracticable. An 
attempt may be made to interpose a vulcanite plate or some soft 
tissues between the bone surfaces to prevent bony union. 

Esmarch's Operation. —Removal of a wedge-shaped piece of bone 
from the angle of the jaw on both sides, the apex of the wedge being at 
the alveolar border. The masseter and internal pterygoid muscles 
are sewn together in the gap so as to prevent bony union. 
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Chapter XXVIII 

AFFECTIONS OF THE NOSE 

Anatomy of the Nasal Cavity {Figs. 143, 144).— 

The cavity of the nose is divided into two chambers, roughly triangular 
in shape, with apex upwards and base on the palate. It is divided down 
the cenlre by the septum, which is composed of an anterior cartilage, 
superior ethmoidal plate, and posterior vomer. 

Each nasal cavity opens externally by the anterior nares and posteriorly 
into the pharynx by the posterior nares; each is divided partially into 
three meatuses by the inward projection of two bony scrolls or shelves— 
the middle and inferior turbinate bones. 

The Superior Meatus is at the highest point in the nasal cavity. It 
contains the superior turbinate bone and the openings of the sphenoidal 
sinus and the posterior ethmoidal cells. 

The Middle Meatus is between the middle and inferior turbinatesj» It 
contains the openings of the maxillary antrum and some of the ethmoid 
cells and of the fronto-nasal duct from the frontal sinus. 

The Lower Meatus, below the inferior turbinate, contains the lower end 
of the lachrymal duct 

Fraotura of the Nasal Bones.— 

Results from direct violence. One or both bones are broken near their 
free margin Or the cartilage is torn from the bones. The septum may 
be broken at the same time, or it may be the only injury. Surgical 
emphysema and epistaxis are common complications 

TREATMENT.—Should be undertaken immediately to prevent deformity. 
The bones are replaced by external pressure, aided by padded forceps 
internally. A moulded guttapercha splint is fixed over the bridge of the 
nose by a bandage for a week. 

Deviation of the Septum Nasi.— 

CAUSES —External injury—Congenital defects. 

SYMPTOMS.—Unilateral nasal obstruction. , 

VARIETIES.— 

Cartilaginous —Usually traumatic. 

Bonv.—U sually developmental. 

TREATMENT —Submucous resection of the deviated septum. The 
mucous membrane is separated from the septum, first on one side and 
then on the other. The mucous flaps are retracted from the septum by 
the wings of a bivalve speculum. The septum is removed by a swivelled 
spokeshave or by punch forceps. The nasal cavities are, packed, so as 
to press the two mucous flaps together. 

Flattening; of the Biidg^e of the Nose.— Destruction or impeded growth 
of the nasal septum. 
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Flattening of the Bridge of the Nose, continued. 

CAUSES.—Injury, syphilis (usueilly congenital), tuberculous rhinitis 
(very rare). 

TREATMENT.—Subcutaneous grafting of bone. Cartilage grafts tend 
to twist after operation. 

Nasal Obstrnotion.— 

SYMPTOMS AND RESULTS.—^Mouth breathing. Liability to colds and 
inflammation of throat and respiratory tract. Poor chest development. 
Stupid appearance. 

Inflammatory Complications. —Any of the cavities opening into the 
nose may have their outlet blocked—the accessory sinuses become 
blocked and inflamed—the Eustachian tube block causes deafness, etc. 



Ftg 143 —Lateral wall of right nasal cavity. S.S , Sphenoidal sinus, I.T 
Lust.irhian tube, S.P , Soft palate; HP. Hard palate, I.T., Infenor turbinate, 
M Middle tirbinate, S.T., Superior turbinate. 



Ftg, 144.—Left side of nasal septum. S.S., Sphenoidal sinus; Vem., Vomer: 
S. Car., Septal cartilage; Eth., Ethmoid; F.S.. Froatai sinus. 
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CAUSES AND TYPES OF OBSTRUCTION.— 

1. Swelling of the Mucous Membrane.— 

Rhinitis: simple, tuberculous, or sjrphilitic. 

2. Obstruction Due to the Septum.— 

a Spurs of cartilage and bone growing from the vomerine orest. 
Treat by cutting through the mucoperiosteum and sawing o£E the crest. 

b. Deviations Of the septum. These may be traumatic in origin, or 
come from ill-development Treat by submucous resection if there 
IS no other primary cause of the obstruction. 

c. Hesmatoma and abscess of the septum Treat by incision. 

3. Diseases of the Ethmoid and other Accessory Sinuses.— See 
PP- 327. 332 - 

4. Diseases of the Turbinate Bones.— 

a. Vasomotor Engorgement. —Much reduced by cocaine or adrenaline 
injections. Treat by: (1) Hygienic measures; (11) Iron and strych¬ 
nine internally; (iii) Cautery of the inferior turbinate. 

b. Nasal Cavities are Small in proportion to the turbinates. Usually 
unsuited for treatment. Small parts of the front end of the inferior 
turbinate may be removed by scissors or punch forceps. 

' c. Enlargement of the Middle Turbinate Bone —Often associated with 
severe headache. Treat by removal by the scissors and forceps. 

d. Moriform Hypertrophy of the Posterior End of the Inferior Turbinate. 
—Remove by a snare. 

5. Blocking of the Cavity. —Foreign bodies, polypi, new growths, etc. 

6. Blocking of the Posterior Nares — Adenoids, fibrosarcomatous 
polypi 

Foreign Bodies in the Nose. —Beads, peas, etc., introduced by children, 

or rhinoliths—calculi formed by the deposit of calcareous salts in chronic 

rhinitis 

SIGNS —Nasal obstruction, offensive purulent discharge. 

TREATMENT.—Removal either by S3rnngmg or by forceps under an 

anaesthetic 

Rhinitis.— 

ACUTE — 

Catarrhal —Ordinary ‘ cold in the head ’. 

Septic. —Associated with foreign bodies, septic wounds, and sinusitis. 

Gonorrhceal —Spreads from the lachrymal sac. 

Diphtheritic. —Spreads forward from the pharynx. 

CHRONIC.— 

Specific. —Lupus, spreads from the face or tear-duct. S3rphilis, con- 

« genital (snuffles) or acquired. 

Hypertrophic. —Causing considerable intermittent or permanent 
engbrgement and hypertrophy of the nasal mucous membrane, chiefly 
over the inferior turbinate bones. 

Signs. —Unilateral or bilateral nasal obstruction. Altered tone to the 
voice. The inferior turbinate bone appears enlarged, and encroaches 
upon the inferior meatus of the nose. This enlargement quickly 
subsides on S3rringmg with cocaine or adrenaline. 

Treatment. —Sprays, simple or astringent (e g., boracic acid or protargol, 
gr. j ad §ii). Touching with the electro-cautery. Removal of a 
part of turbinate bone. 
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Rhinitis, Chronic, conUnued. 

Atrophic —The mucous membrane is dry and shrivelled. The septum 
is often deflected. Pharyngitis and lar^gitis are frequent accompani¬ 
ments. 

Nasal cavities are enlarged by an atrophy of their walls. Scabs 
and crusts cover the mucous surfaces Ozana is the piost character¬ 
istic sign A penetrating nauseous odour is caused, which the patient 
cannot smell. Sometimes associated with sinus disease. 

Treatment —Copious alkaline douches, followed by oily sprays of 
liquid paraffin, menthol, etc. Mechanical removal of crust and 
scabs, packing with gauze soaked in 5 per cent ichthyol in glycerin. 


Accessory Sinusitis {see also Diseases of the Maxillary Antrum, 
p. 327).—The following sinuses open into the nose;— 

Sphenoidal I Into the spheno-ethmoidal recess 

Posterior EThmoidal Cells j at the highest part of the nasal cavities. 

1 Into the middle meatus or the hiatus 

Ethmoidal Cells 
Maxillary Antrum 
Frontal Sinus 
Nasal Duct — Into the inferior flieatus 
CAUSES—Bacterial invasion after catarrh, foreign bodies, operations, 
exanthemata. 


Into the middle meatus or 
semilunaris, under cover of the middle tur¬ 
binate bone. 


SYMPTOMS AND SIGNS — 

Headache, which is either localized over the sinus, e g., over the frontal, 
or general, owing to the proiRimity to the base of the brain. 

Neuralgia —From pressure on nerves, e g . the supra-orbital by frontal 
disease 

Purulent Discharge from the nose, which, except in the case of the 
sphenoidal and posterior ethmoidal sinuses, comes from the middle 
meatus. 

Rhinoscopy —A mass of polypi and granulation tissue occupies the 
place of the middle turbinate bone. Bare bone can often be felt. The 
swelling of the soft parts does not diminish much by cocaine or 
adrenaline injections 

Radiography may show a shadow in a frontal or even in a sphenoidal 
sinus 

Transillumination shows a shadow in the affected sinus, especially in 
the antral or frontal sinus. 

DIFFERENTIAL DIAGNOSIS.—Antral and frontal sinusitis are recog¬ 
nized by the local tenderness, pain, and swelling, and by the evidence 

of transillumination 

The sphenoidal sinus may give a shadow by the X rays if it is full oi pus. 

TREATMENT.— 

For Frontal Sinusitis. —Removal of the anterior wall of'the sinus, 
and draining into the nose. 

For Ethmoidal and Sphenoidal Suppuration, an attempt may be 
made to get at the focus of disease through the nose, after clipping 
away the middle turbinate bone, or through the os planum of the 
ethmoid by an incision on the inner wall of the orbit. This is only 
necessary when there is an external fistula or when internal drainage 
and operation have failed. The sphenoidal sinus may also be reached 
in the midline of the nose by a submucous resection of the septum. 
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COMPLICATIONS OF SINUS DISEASE.— 

Orbital. —Cellulitis or abscess in the orbit. 

Visual. —From optic neuritis or mere septic absorption. 

Cerebral. —Extradural or cerebral abscess, meningitis, cavernous sinus 
thrombosis. 

MUCOCELE OF THE FRONTAL SINUS.—As in the case of the antrum, 
the frontal sinus may be distended by a mucous cyst. This causes 
expansion and thinning of its bony walls, which give an egg-shell crack¬ 
ling. A swelling appears on the forehead, and the eyeball becomes 
displaced downwards and outwards. 

Treatment. —Removal of as much of the anterior bony wall as possible, 
and of all the mucous lining. 

Nasal Polypi are of two different origins: (i) Inflammatory; and (2) 
Neoplastic. 

1. MUCOUS POLYPI are merely oedematous granulations hanging from 
the surface of a diseased ethmoid bone which is affected by rarefying 
osteitis or caries. They occur in young adults, and cause nasal obstruc- 

. tion, often bilateral. Grow from the middle and superior turbinate 
bones. They frequently undergo cystic degeneration from the develop¬ 
ment of cysts in the glands of the mucous membrane covering them. 
After local removal they recur within a few months. 

Treatment. —(a) Removal by wire snare under cocaine; (6) Usually 
a thorough erasion of the lateral mass of the ethmoid or the opening 
of a suppurating sinus is required, so as to remove the diseased 
bone. 

2. FIBROUS AND SARCOMATOUS POLYPI —Consist in all gradations 
between fibromata and sarcomata, usually beginning as the former and 
ending as the latter. Occur in children and adolescents most commonly. 
Grow from the base of the skull and occupy the nasopharynx. Cause 
nasal obstruction, with sanious discharge. 

Pressure Signs —The tumour may: (i) Push down the velum palati 
and cause asphyxia; (2) Expand the nasal cavities and produce a 
widening of the nasal bridge; (3) Press the eyeballs outwards; (4) 
Extend into the base of the brain. 

If Tumour is Malignant, secondary growth may occur in the lymph- 
glands of the neck. In these cases the primary growth is probably 
a lymphosarcoma of the pharyngeal tonsil 
Treatment is possible only in the early stages. 

1. Removal by a snare through the anterior nares. 

2. Removal through the mouth after splitting the soft palate. 

3. Removal from the face after turning up the soft parts and enlarging 
the anterior nares by temporary displacement of the maxillae. 

Moure’s operation of lateral rhinotomy has been given up in favour 
of removal of the neoplasm witii electrosurgery and packing 
i-mg. radium needles into the cavity containing the neoplasm 
for 3-4 days. 

Adenoids. —A hyperplasia of the lymphadenoid tissue at the back and roof 
of the nasopharynx. 

CAUSES.—Constitutional delicacy, which causes repeated nasal catarrh. 
Hygienic defects, e.g., insufiicient ventilation. Want of exercise and a 
consequent slovenly method of breathing. 
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Adenoids, continued. 

SIGNS AND SYMPTOMS.—A foliate and more or less symmetrical 
lymphoid mass fills up the nasopharynx. This can be seen by posterior 
rhinoscopy and felt by the finger-tip The size varies from day to day, 
becoming much larger if the child has a cold Mouth-breathing. The 
nasal passages are obstructed and the mouth kept habitually open. It 
becomes hard and parched. Snoring is marked at night. Discharge 
of sero-pus from the nostrils and nasopharynx. • 

RESULTS AND SEQUEL.®.— 

On Nose. —The nostrils become narrow and slit-like, from a falling in of 
the lateral cartilages. The vomer and septal cartilage become distorted, 
because the nasal cavities are not large enough for their growth 
On Mouth. —The palate is high, narrow, and arched Teeth arranged 
irregularly, being crowded together from insufficient palate growth. 
Most noticeable after seven years, when the large permanent teeth 
are makmg their appearance. 

On Ears. —The nasophar3mgeal catarrh affects the Eustachian tubes, 
and causes chronic obstruction of these, with deafness, and frequent 
otitis media and its complications It is by far the commonest cause 
of deafness. 

On Trunk. —The chest, from blocking of the air inlet through the nose, 
becomes either flat or pigeon-breasted There,is great liabihty to 
bronchitis and phthisis Kyphosis of the spine accompanies this 
change. 

On the Mind. —Mental torpor and stupidity occur from defective aeration 
of the nerve centres, and from the restless and bad sleep produced 
by the nasal obstruction. The gaping mouth, deafness, dribbling, all 
increase the appearance of feeble-mindedness. 

TREATMENT.— 

Climate —An equable, dry climate like that of Egypt will often cure 
a slight case. 

Exercises. —Systematic ‘breathing exercises’ in conjunction with the 
application of 2 per cent argyrol drops locally will cure most cases 
of adenoids if persisted in for long enough, but in the majority of cases 
this is quite impracticable. 

Operation. —Removal by a curette under a general anaesthetic; careful 
training in nose-breathing is very important afterwards. 

Bpistasls.— 

CAUSES.—Traumatism. After operations. Fractured skull, etc. Ulcer 
on the septum. Vasomotor disturbances: (a) In adolescents, (6) In 
adults with high blood-pressure. Certain blood conditions, e g , haemo¬ 
philia. 

TREATMENT—after examination to discover the cause.— 

1. Cauterize the bleeding spot if possible. 

2. Plug the nasal cavity with gauze soaked in adrenaline. 

3. Plugging the nares (anterior and posterior) is seldom required. 

4. An inflating plug introduced into the nose and then inflated. 

3. Calcium chloride or lactate in drachm doses by the mouth. 
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Chapter XXIX 

AFFECTIONS OF THE TONGUE 

Congenital Malformations.— 

Absence or Arrested Development (very rare). 

Bifid or Split Tongue may require suture for appearance sake. 

Tongue-tie, or Ankyloglossia. —The fraenum is too short, and so sucking 
and speaking are difficult. It is very rare, though often alleged. Care¬ 
less division in spurious cases has often caused severe bleeding, septic 
ulcers, or dangerous tongue-swallowing 

Tongue-swallowing.— Excessive mobility allows the tongue to fall back, 
and may cause death by suflocation. 

Hypertrophy of the Tongue.— 

1. MACROGLOSSIA is a condition of lymphangioma which is usually 
congenital, but sometimes acquired Clear vesicles are seen on the 
surface, usually near the tip, and the whole tongue enlarges. Lymphatic 
cysts are formed beneath the mucous membrane, the papillae hypettrophy, 
and there are also newly-formed blood-vessels and small-round-celled 
infiltration. The organ is liable to recurrent attacks of glossitis, after 
each of which it is larger than before It becomes so large that it cannot be 
retained in the mouth, and secondary changes take place in the lower jaw. 
Treatment. —By V-shaped excision. 

2. SIMPLE MUSCULAR HYPERTROPHY may occur in idiots, or 
without any other lesion. 

3 INFLAMMATORY HYPERTROPHY may be seen after any variety 
of glossitis, but most frequently after syphilitic. 

4 . IN MENTAL DEFECTIVES. 

5. IN ENDOCRINE DISORDERS, e.g., myxoedema. 

Znjurlas of the Tongue.— 

Wounds are most commonly produced by the teeth, either in epilepsy or 
eclampsia, or by blows on the jaw when the tongue is protruding. 
Haemorrhage is severe, but healing is rapid. 

Punctured wounds, as by pipe stems, may have a fdteign body in their 
depth, and this may give rise to severe secondary haemorrhage, or to 
chronic inflammatory thickening. 

Aouto Parenohymatous Olossitis occurs generally in adult men following 

stings of insects and penetrating wounds with infection. Cold, mercurial- 

ism, and debility are predisposing causes 

Rapid painful swelling takes place, which makes speech and swallowmg, 
or shutting the mouth, impossible. 

Death may occur from asphyxia or sepsis, but recovery is the rule, with 
some superficial sloughing. 

Treatment. —In bad cases by free longitudinal incisions. Mild cases— 
heat to neck, and hot mouth-washes, with ice to suck in the inter¬ 
vening periods. 
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Affections of the Tongue, continued. 

Streptoooooal Oloeeltls begins in the neighbourhood of the submaxillary 
. gland, and ends as a rapid cellulitis of the neck, with cedema of the glottis. 
Treatment. —By chemotherapy and tracheotomy, if necessary. 

Btaphyleeoeeal Glossitis usually results from wounds and injuries. 
An indurated swelling forms, which develops into an abscess deep in the 
tongue substance 

Treatment. —Free opening in the mouth, or, in deep cases, through the 
mid-line of the neck above the hyoid followed by sulphathiazole therapy, 
intramuscularly or intravenously. 

Merourisl 'Stomatitis is accompanied by bad breath, spongy gums, and 
superficial sloughing 

Treatment. —By chlorate of potash, with astringent gargles. 

Gangrenous Glossitis may result from acute glossitis, or as an extension 
from cancrum oris. In the former case natural cure by the separation' of 
the slough is the rule 

Acute Superficial Glcssitis occurs m many septic mouth conditions and in 
dyspepsia and gout. 

SIMPLE OR DYSPEPTIC —The tongue becomes indented by the teeth, 
and in bad dyspeptic cases it is raw and excoriated. 

Treatment. —By chlorate of potash, and that for the dyspepsia. 
HEMIGLOSSITIS is rare, and usually of nervous origin and accompanied 
by herpes. 

APHTHOUS GLOSSITIS, OR THRUSH, occurs in infants from the 
growth of the 0 %d%um alhtcans The tongue and mouth become red, 
and then are covered with white patches, which consist of masses of 
the organism. It is very contagious among children 
Treatment. —By care of milk supply, and cleaning the mouth with 
alkaline and boracic washes. 

ERYTHEMA MIGRANS, or wandering rash, occurs rarely and in debili¬ 
tated children. Red, smooth patches are seen, surrounded by a raised 
yellow border The latter spreads like ringworm, and neighbouring 
rings may intersect It causes itching and salivation, and is very chronic. 
No special treatment is available. 

HERPES is most common in neurotic women. It is very painful, leaves 
troublesome ulcers, and is prone to repeated recurrences. 

Treatment.— By application of cocaine or of carbolic acid. 

VINCENT'S STOMATITIS (Trench Mouth) .—Infection by Vincent’s 
spirillum, in young adults Mouth covered in grey patches surrounded 
by a red zone. 

Treatment. —Ascorbic acid (50 mg. t.d.s.) and potassium chlorate 
mouth-washes. Resistant cases may need treatment by painting 
the area with 10 per cent novarsenobenzol or Milton. 

Chronic Superfioinl Glouitis.— 

LEUCOPLAKIA OR LEUCOKERATOSIS.— 

Aetiology. —Only occurs between twenty and sixty, and very rarely 
in women. Syphilis, smokijig to excess, especially rough pipes, taking 
raw spirits and hot foods, gout, rheumalasm, and d)rspepsia, are all 
pr^sposmg causes. 
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PATHOLOGY.~<i-PapiU2e disappear. A layer of small round cells d:ppears 
between the Malpighian layer and epidermis, and latter becomes homy. 
Pathological types;— 

1. Swelling of Papilla. 

2. Lencopiakta. —Overgrowth and comification of epithelium. 

3. Raw Glazed Tongue. —Epithelium is shed, leaving raw tongue 
without any papillae. 

4. Cracks and Fissures —Due to contraction of fibrous tissue, leaving 
fissures in furrows. This is the pre-carcinomatous stage 

5. Eptlheltoma. —Frequently follows. 

Symptoms. —The tongue feels hard and dry, and thirst is prominent. 
Tenderness and rawness are felt, especially when the patch is denuded 
of its covering, when ulcers, warts, and fissures are apt to form. 
Course. —Lasts many years and is practically incurable. Various stages 
of the disease may co-exist. It frequently gives rise to epithelioma. 
Treatment. —Avoiding smoking, and sweet, sour, sharp, or strong 
articles of diet. Alkaline gargles, borax and glycerin, and also boracic 
or eucalyptus ointment, put on at night after carefully drying .the 
tongue. Also chromic acid, gr. v ad 5 j. Excision of limited patches, 
warts, ulcers, or fissures. In resistant cases, Butlin's operation, which 
consists of removing the superficial affected layers of the tongue, is of 
value. 

SMOKER’S PATCH —Localized area of leucoplakia from which the 
heaped-up epithelium has been shed. * 

HYPERKERATOSIS (Black Tongue) —Patch of epithelium in the mid- 
line in front of the circumvallate papillae becomes dark or black, and the 
papillae enlarge to form long waving hairs. The colour is due to micro¬ 
organisms No special treatment is required 

Simple Ulcere occur in superficial glossitis, and are very intractable when 
they become chronic. 

Paint with chromic acid, and Excise if they do not heal at once, lest cancer 


Herpetic Ulcere occur in children or young adults as an acute condition, 
with some malaise, as a vesicular eruption, followed by ulceration. 

Chlorate of potash is the best Treatment. 

Irritation Ulcere affect edges of the tongue adjacent to broken carious 
teeth or badly-fitting tooth-plates Ragged and sloughy base and edges. 
No induration at base. Rapidly heal when tooth is removed. If left may 
be the starting-pomt of epithelioma. 

Dyepeptio Ulcere. —Generally on the dorsum near the tip. Associated 
with a severe grade of dyspepsia. Shallow and indolent. No induration. 
Painful. 

Treat the dyspepsia, and paint ulcer with lunar caustic. 

Mercurial Ulcere occur after the separation of superficial sloughs, with 
all the foetor and other signs of stomatitis. 

• _ • 

Tuberculaue Ulcere. —Complicate phthisis or lupus. Especially near tip, 
but may occur emywhere. Left by the breaking of an abscess. Shallow 
ulcer with sharp undermined edges and no induration. The surface is pale 
and flabby. Very painful. 

Treatment. —By excision under cocaine. 
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Affections of the Tongue, continued. 

B3rphiU8 of the Tongue.— 

PRIMARY.—As in lip chancre. Much matting and enlargement of glands. 
Much infiltration of the base, but not much induration. 

SECONDARY.—Shallow, multiple, painful, small ulcers, especially round 
the edges and under surface. Mucous patches^and Condyloma (Hutchin¬ 
son's wart). 

Treatment. —Paint with chromic acid, gr. x ad^ j, over ulcers. Specific 
treatment is also given and general mouth hygiene. 

TERTIARY — 

I. Chronic Superficial Glossitis. 

2 Diffuse Fibrous Thickening of the tongue. Chronic interstitial 
glossitis, generally combined with (i). Tongue large and hard. Dis¬ 
torted by furrows and fissures Caused by fibrous tissue drawing 
in the surface in folds and furrows 

3. Gumma with Ulceration. —Patient is generally about forty. Begins 
as a swelling in the tongue substance. In mid-line, far back, is common 
situati'^n, or at the side. Breaks and discharges ‘gummy material’. 
Quite painless ulcer is left. Base formed by tough slough (like wet 
wash-leather). Sharply-cut edges—‘punched-out' No induration of 
the base No fixation of the tongue. No enlargement of glands. 
Remains stationary a long time Scar may give rise to epithelioma. 

Simple Tumours of the Tongue and Floor of the Mouth. — 

SALIVARY GLAND TUMOURS may grow from the submaxillary, 
sublingual, or incisive glands The majority are endotheliomata, and 
consist of endothelial columns and cartilage 

RANULA IS an obstructive or retention cyst, usually of the sublingual, 
rarely of the incisive glands (see p. 344). 

SALIVARY CALCULUS, with surrounding inflammation, may be impacted 
in the submaxillary duct, and form a hard swelling. 

DERMOID CYSTS are usually in the mid-hne in the floor of the mouth, 
between the mylohyoid and geniohyoglossi. These are sequestration 
dermoids. They may be lateral near the angle of the jaw, in which case 
they are probably tul)plo-dermoids from a branchial cleft They form 
a firm, elastic, yellow swelling, which projects below the chin. 

Treatment —By excision through the mouth in most cases 

PARASITIC CYSTS.—Cysticercus and hydatid cysts extremely rare. 

LINGUAL TONSIL may be chronically enlarged or subject to a follicular 
abscess. In either case surgical treatment, excision or incision, will be 
required. 

THYROGLOSSAL DUCT TUMOURS AND CYSTS.—These occur in 
two situations: (1) At the back of the tongue in the fommen caecum, as a 
tumour or a cyst, which is red, vascular, and about the size of a pea or 
cherry, and has the structure of a thyroid adenoma ; {z) In the substance 
of the tongue near the hyoid bone, in which case they form cysts lined 
by ciliated epithelium, and containing mucus. 

Blood-cysts of the tongue are due to haemorrhage taking place into" 
these. 

Treatment.— Excision. 
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LIPOMA may be: (i) Congenital, when it is large and deep-seated; (a) 
Superficial and small, occurring in old people, and becommg pol}rpoid; 
(3) Deep-seated, occurring in late life, mtween the tongue and floor of 
the mouth. 

FIBROMA.—Either polypoid or deep-seated. Is painless and of very slow 
growth. 

ANGIOMA.—This may*be arteriovenous, capillary, or cavernous, the last 
being the largest and most important Usually congenital. 

Excision will be required to avoid ulceration and haemorrhage. 

PAPILLOMA occurs in children and adults as a simple new growth, and 
also in cases of superficial glossitis, when it is a precursor of cancer. 
It should always be removed. 

Sarcoma of the Tongpue is a very rare disease.- It occurs in young adults 
as an elastic mass in the tongue substance Its nature is seldom recognized 
until removal has been done. In some cases it is encapsuled and com¬ 
paratively benign, but in others (lymphosarcoma), which begin in the lingual 
tonsil, malignancy is well marked. 

EPITHELIOMA OF THE TONGUE 

• 

Aetiology. —Much commoner in men. 1 e, about 85 per cent. Occurs 
generally between forty and sixty. Caused by rough pipe, much smbking, 
irritation ulcer, S3rphilitic scars, etc., and also the injudicious use of caustics. 

BEGINS as — 

1 Warty Outgrowth, often in chronic glossitis 

2 An Ulcer at edge, at junction of middle and posterior third Prob¬ 
ably from a rough tooth. On the dorsum in chronic superficial glossitis. 

3. Crack or Fissure, especially in chronic glossitis. 

4. Submucous Infiltration (very rare). 

5 Extension from tonsils or larynx 

Signs and Symptoms. —Usually begins on the anterior two-thirds, and 
towards the edges. Cratenform ulcer, or a warty growth Hard, everted 
(rolled-over) margins Sides slope down to a ragged, foul base. Bleeds on 
touching. Profuse foetid discharge and profuse salivation Base of the 
ulcer is very indurated. Glands in the neck hard and enlarged due to 
secondary deposits and associated extension from secondary infection of 
the growth. 

Later. —Pain is very marked; often localized in the ear. Saliva con¬ 
stantly dribbles from the mouth. Tongue cannot be protruded owing to 
the involvement of intrinsic muscles Glands in the neck form a huge 
mass. 

Extension. —Carcinoma of anterior two-thirds tends to invade the floor of 
the mouth, in the posterior third it extends on to the soft palate and pharynx. 

Secondary Deposits.— 

GLANDULAR.—The lymphatic glands of the neck are invaded generally 
within the first six months of the disease, and often before that. The 
submental and submaxillary groups are involved first, with growths at 
the tip or sides of the tongue; and the carotid group, extending from the 
skull to the sternum, is affected later. The most constant position is at 
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the carotid bifurcation. Usually in the early stages only the glands of 
the same side as the growth are affected, but later those of the opposite 
side become involved {Fig. 145). 

VISCERAL.—The liver, lungs, heart, suprarenals, and other viscera are 
affected with extreme rarity. 

Complioatlons.— 

GLANDS IN NECK.—Form large cystic swellings. Break and form foul 
septic ulcers. Cause death by tracheal pressure, or by pressure dys¬ 
phagia. 

SEPTIC PNEUMONIA 
SECONDARY HAEMORRHAGE. 

Gourae. —Patient generally dies within one year. 

Diagnosis.— 

From OTHER ULCERS.—p 337. 

From ACTINOMYCOSIS.—Pus, with characteristic granules. 

From INFLAMMATION ROUND SALIVARY CALCULUS.— 

Although there may be great induration, there is no real fixation. 

An incision will reveal the stone 

Every ulcer, wart, or fissure which does not at once yield to local or 
specific treatment should be removed and examined for epithelioma. 

Treatment.— 

RADIUM — The appheatton of radium is now the method of choice Needles 
of radium (0*5 mg., 1 mg, or 2 mg ) are buried m the substance of the 
tongue, in and around the growth Each tube is tied in by attached 
threads and stitched m. The radium tubes are left in place for about 
seven days. The neck is afterwards surrounded by a moulded collar in 
which radium needles are inserted so as to he as closely as possible to 
the lymph-gland areas. Growths in the posterior third are best treated 
by teleradium. 

Advantages of Radium over Operation.— ^Much less painful. Less 
mutilating Less dangerous Applicable to situations when excision 
is impossible (e g., far back, involvement of fauces or floor of mouth). 


Fig. 143 —Diagram of epi- 
theboma 01 tongue and elandi. 
A. Growth starting at lateral 
border of tongue, B, Glandb 
at angle of jaw, C, Line 
of sternoinastoid muscle; D, 
Carotid glands, upper set, 

E, Carotid glands, lower set; 

F, Submental glands. 
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OPERATIONS FOR CANCER OF TONGUE.— 

Indications. —^When radium is not available. When the cancer is on 
the tip or side of tongue, making excision of the anterior part of half 
the tongue easy (a matter of opinion). When the lymph-glands are 
palpably enlarged, it is wiser to do a block dissection than to trust to 
a radium collar (a lAatter of opinion.) 

Preliminary to all operations, even insertion of radium needles— 
Remove carious teeth or stumps. Scale and clean the remaining teeth. 
Rub oS all fur possible from the tongue with dilute antiseptics. Treat 
any dyspepsia. Spray mouth with i—So carbolic, or i-2ooo bimodide 
of mercury, or protargol and glycerin x per cent solution 
In Bad Cases, i.e., where operation is a very extensive one, where there 
is a foul fungating mass, a preliminary injection of streptococcal 
serum may be given as a prophylactic. 

Methods of Operation.— 

Half the Tongue in its anterior two-thirds may be removed through the 
moutl}, if the tongue is freely movable and the disease does not near 
the midline (Whitehead's operation). 

The Whole Tongue may be removed by (i) An incision under the jaw 
from ear to chin (Kocher), (2) Splitting the lower lip and jaw through 
a median incision (Symes). 

Diathermy —The use of the diathermy cutting knife should be employed 
for division of the lingual tissues. It destroys cancer cells ^hich 
he in or adjacent to its line of action There is much less after-pain 
and much less haemorrhage. 

IN REMOVAL OF THE WHOLE TONGUE BY ANY METHOD: 
PRECAUTIONS — 

Preliminary Tracheotomy —At the time of operation, or a few days 
previously Use Hahn’s tube surrounded by sponge, or a dilatable 
jacketed tube, or plug pharynx with a sponge 
Or Laryngotomy at the time Easier—Quicker—Heals more rapidly 
afterwards. 

Or Intratracheal Anaesthesia —The anaesthetic is given by a catheter 
passed down through the larynx. The constant stream of outgoing 
air prevents blood or other fluid from entering the trachea. 

Secure the Stump by a Thread fixed to the cheek to prevent asphyxia. 

TREATMENT OF THE GLANDS —Essential—usually performed 14 
days after operation or radium therapy. Classified as follows.— 

1. Glands not Palpable. —Deep X-ray therapy, teleradium, or block 
dissection 

2. Glands Palpable but Operable. —Block dissection, followed by 
deep X-ray therapy 

3. Glands Palpable but Inoperable — Interstitial irradiation and 
external irradiation. 

AFTER-TREATMENT.—Leave the tracheotomy tube in place two to 
seven days in bad pascs. Mouth-washes with Condy or 1-80 carbolic. 
Feed by rectum for twenty-four hours, by oesophageal tube for six 
dfiiys* 

CAUSES OF DEATH AFTER OPERATION.—Shock—Recurrent or 
secondary hsemorrhage—Asphyxia from falling back of the stump on 
the larynx—Septic pneumonia—Septicaemia. 
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Epithelioma of the Tongue—^Treatm^t, continued, 

OPERATION RESULTS.—Immediate mortality: intrabuccal operation, 
7 per cent; extrabuccal operations, over 20 per cent. Cases alive at the 
end of three years without recurrence, 20 per cent. 

RECURRENCE usually takes place in the stomp within six months, or 
in the cervical glands at a later period 

Palliative Treatment. —Removal of carious teeth, and keeping the mouth 

clean with antiseptics, e g., hydrarg bicyanide i-iooo 

FOR PAIN —Insufflation with powder containing orthoform. Packing 
ulcers with iodoform gauze. Excision of lingual nerve. Lastly, morphia 
by hypodermic injection. 

FOR SALIVATION AND FCETOR.—Atropine as an injection, and iodo¬ 
form locally. 
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Chapter XXX 

AFFECTIONS OF SALIVARY GLANDS, 
TONSILS, PHARYNX, AND (ESOPHAGUS 

AFFECTIONS OF THE SALIVARY GLANDS 

Parotitis.— 

VARIETIES—(i) Acute, (2) Chrome 

1. ACUTE — 

а. Non-Suppurative. —Epidemic parotitis or mumps: Infectious, and 
affects usually children; both glands are generally affected by a paren¬ 
chymatous inflammation which never suppurates. Often coincident 
(or metastatic) inflammation of the genital organs, testis, breast, or 
ovary Occurs in this order of frequency. 

Treatment —Medical 

б . Suppurative. —Usually an ascending duct infection from ntouth, 
but may be pyaemic, a blood infection from any distant septic focus. 
Duct infection occurs with the dry septic mouth in patients following 
operation, and during fevers Also because of the diminished salivary 
flow from the absence of food stimulus. 

Treatment. —Fomentations, and early lucisions parallel to the zygoma 
so as to avoid injury to the facial nerve 

2. CHRONIC.—(a) Simple, {b) Actinomycosis, (c) Tuberculosis, (d) 
S5T)hilis. The last three are very rare. 

Aetiology —Caused by infection from the mouth 
Symptoms —Painful swelling of the gland. 

Treatment —Massage, or injection of lipiodol into the duct. Inflamma¬ 
tion of the other salivary glands is rare, and calls for no comment. 

Salivary Calculus is common in submaxillary duct, but rare m parotid. 
It forms a hard swelling in the floor of the mouth, and may lead to salivary 
obstruction or fistula. It can be seen by X rays. It has been mistaken 
for epithelioma. 

Treatment —Excision through the mucous membrane 

Salivary Obstruoilon may be due to; (i) Calculus; (2} Cicatrization; 
or (3) Injury Rare, except in the submaxillary gland. 

Symptoms. —Painful swelling of the gland after meals. 

Treatment. —By removal of the obstruction, or of the gland. 

Sialography. —One to two c.c. of lipiodol are injected into parotid duct. 
An X-ray will then show deformities or dilatations of the ducts or acini. 

Salivary Fistula. —Is rare, except in parotid duct. Caused by operation 
wounds and injuries. 

Treatment by passing sutures, or drainage tubes, from the intrabuccal 
opening to the fistula. 



844 AFFECTIONS OF SALIVARY ELANDS, ETC. 


Affections of the Salivary Glands, continued. 

Tumours of the Salivary Glands.— 

RETENTION CYST or RANULA occurs in the floor of the mouth. Forms 
a bluish swelling in the floor of the mouth, and is always unilateral. 
Submaxillary duct overlies it. It is a myxomatous degeneration of a 
mucous gland on the floor of the mouth, and it may be sublingual, or a 
solitary mucous gland, e.g., gland of Blandin and Nuhn. 

Treatment.— Excision. 

SIMPLE TUMOURS.—These, as well as malignant growths, occur com¬ 
monly in the parotid, and rarely in the submaxillary glands. Formerly- 
regarded as mixed tumours, but now are stated to 1% true adenomata 
with areas of mucoid degeneration, the cells of these areas staining to 
give the appearance of callage. 

Signs.—A firm elastic or cystic swelling, which moves freely, and is 
usually limited by the zygoma, anterior margin of the masseter, 
stemomastoid, and angle of the jaw. 

Symptoms —Usually painless, but unsightly. Quite slow in growth, 
but may enlarge suddenly and become malignant. 

Treatment —^Excision 

If doubt exists’ as to complete excision, i mg of radium inserted into 
the growth for 3-4 days will prevent any recurrence. 

VON MIKULICZ' DISEASE—Chronic symmetrical enlargement of all 
the salivary glands, and including the lachrymal glands The pathology 
is unknown It is probably a chronic inflammation, and not'a new growth. 
Treatment. —X-ray therapy. Removal of sublingual and submaxillary 
gland.s. 

MALIGNANT TUMOURS —These are usually adenomata which have 
become malignant, but primary sarcoma or carcinoma may also occur. 
Signs —Fixation of the tumour to the skin and underlying tissues. 
Facial paralysis from involvement of the facial nerve Extension 
into the zygomatic fossa and encroachment upon the mouth and 
pharynx 

Treatment.—E xcision, but this is only possible if the case is seen early. 

AFFECTIONS OF THE TONSILS 

Acute Tonsillitis. —According to the part involved this may be : (i) Folli¬ 
cular , (2) Parenchymatous; (3) Superficial. But this distinction is prob¬ 
ably quite artificial and unnecessary. 

Follicular Tonsillitis is the usual form. 

Causes. —Usually due to a Streptococcus pyogenes. Contact with septic 
wounds (hospital throat), scarlet fever, rheumatism, chronic enlarge¬ 
ment of the tonsils. May occur in tonsillar remains. 

Symptoms —Swallowing is very painful, the glands enlarge under the jaw, 
and the temperature rises to I03°-I03‘’ F. 

Signs. —Both tonsils become swollen and inflamed, and all their lacunae 
filled with mucopus, which may also form a membrane over the surface. 
Diagnosis must be made from scarlet fever by absence of rash. 
Treatment. —Administer purge at commencement of illness. Chemo¬ 
therapy. Local applications of eucaine amd the use of a^irin gargles. 

PeritouBlUitiB or Quinsy. —Suppuration in or around the tonsil, usually 
the latter, occurring between the tonsil and its bed. 
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Signs. —Bright red swelling of the fauces and soft palate, usually much 
more marked one side than the other. The tonsil itself is often buried 
in the swollen faucial pillars. Inability to swallow is almost absolute, 
and the pain and constitutional disturbance are severe. If left alone, 
about eight days elapse before the abscesS bursts, which it generally 
does through the soft palate or anterior faucial pillar. Rapid recovery 
follows. Fluctuation and pointing of the abscess can be seen and felt 
with difficulty, because the patient cannot open the mouth. 

Treatment. —an incision directly a soft spot can be found. This generally 
has to be made through the soft palate, and runs parallel to the anterior 
faucial pillar. 

Ohronio Tonsillitis. Hypertrophy.— 

Causes —Sepsis, cold, debility, insufficient exercise. A previous attack of 
acute tonsillitis makes recurrent attacks the rule, especially in adults, 
and after each of these the tonsils are larger than before. 

Structure and Associated Conditions. —^The enlarged tonsils may: 
(i) Stand out as protuberant masses which almost touch one another; 
or, (2) They may he deeply concealed within the faucial pillsurs Above 
the tonsil and between the faucial pillars is a recess, the supratonsillar 
fossa, into which the upper follicles open. The large follicles show open 
mouths, or these may be plugged with bacterial and mucoid debris. A 
lobe runs down on to the lateral surface of the tongue. In children the 
pharyngeal tonsil is generally also enlarged {see Adenoids, p. 333^. 

Symptoms. —Thickness of speech. Mouth-breathing is common because 
of the adenoids. Liability to repeated acute attacks of tonsillitis is the 
most serious result. Also considerable debility may result from the 
chrome septic absorption. 

Treatment —Operative removal is the only satisfactory treatment. 
Removal by the Guillotine should only be done in young children, and in 
them only for cases in which the tonsils project beyond the faucial 
pillars 

' Removal by Dissection should be regarded as the ideal method. It is the 
only method which gives a reasonable security for non-recurrence; 
the only method by which the whole tonsil and nothing but the tonsil 
can be removed; the best method for securing haemostasis. 

Essential steps; anaesthetic through nostril; head down position; 
efficient gag which gives full view; dissection after freeing 
the anterior faucial pillar. Haemostasis by ligature, suture, or 
diathermy. 

Syphilis of the Tonsil may be : (1} Primly (very rare); (2} Secondary 

superficial ulcers, which are common; (3) Gummata, or late tertiauy ulcera¬ 
tion, which cause great scarring and deformity. 

New Growths of the Tonsil.— 

VARIETIES.— 

Epithelioma, which usually begins in the fauces or tongue. 
Lymphosarcoma occurs at any age, but usually in young people, and 
is intensely malignant. 

Mixed-cell Sarcoma is rare. 

SIGNS AND SYMPTOMS.—Rapid enlargement without pain or inflam¬ 
mation. In the case of epithelioma, deep ulceration soon occurs. In 
that of a sarcoma the mass is elastic, soft, and encapsuled at first. In 



846 AFFECTIONS OF SALIVAEY GLANDS, ETC. 

New Growths of the Tonsil—Signs and Symptoms, continued. 

all, the submaxillary; cervical lymph-glands rapidly become enlarged. 
Dysphagia, asphyxia, or secondary haemorrhage are the usual causes, 
of death, which occurs lyithm one year. 

TREATMENT — 

Radium Needles, buried in and around the growth. Good results from 
teleradium. 

Removal through the neck with all the l3niiph-glands of that side that 
can be found The incision is that of Kocher’s tongue incision, and 
the external carotid is tied. 

AFFECTIONS OF THE PHARYNX 

Aottte< Pharyngitis is caused by septic absorption, and often accompanies 
scarlet fever, septicaemia, rheumatism, and syphilis Pain, swelling, and 
redness of the fauces and mucous membrane, with dysphagia. In septic 
cases, oedema of the glottis may occur and cause asphyxia. 

TREATMENT —Inhalation of steam impregnated with carbolic or balsamic 
vapours. Silicylates by mouth. Multiple incisions in cases threatened 
by asphyxia. 

Chronic Pharyngitis is caused by smoking, drinking raw spirits, over-use' 
of the voice, eg., in clergymen and hawkers The vessels become atonic 
and dilated, and nodules of lymphoid tissue become prominent An excess 
of sticky mucus is secreted, which is tenacious and causes hawking and 
retching. 

IN THE FOLLICULAR VARIETY the enlarged lymphoid nodules are 
prominent. 

IN THE ATROPHIC VARIETY the mucous membrane is smooth and 
glazed, and may be covered by crusts. 

TREATMENT — 

Avoidance of speaking, smoking, and drinking alcohol 
Sprays of tannic acid, perchloride of iron, or protargol, in glycerin, or 
oily sprays containing menthol, eucalyptus, etc. 

Galvano-cautery Point to all the large lymph-follicles. 

Post-pharyngeal Abscess.— 

ACUTE.—Due to septic infection through abrasions, e g., swallowing 
a fish bone. Caused by pyogenic organisms, and develops between the 
pharynx and the prevertebral fascia. May cause asphyxia by suddenly 
bursting into the larynx Forms a tender, fluctuating swelling at the back 
of the throat. 

Treatment —Incision through the pharyngeal wall, care being taken 
that the pus does not enter the larynx 
CHRONIC.—Due to tuberculous disease of the upper cervical vertebra. 
It forms with little pain or inflammation, deep to the prevertebral fascia, 
behind which it tracks out into the neck. 

Treatment. —Open by an incision behind sternomastoid, before bursting 
or septic infection through the mouth has occurred. 

SyphlUp of the Phar3riix.—(i) Secondary, in the form of superficial mucous 
patches, or snail-track ulcers; (2) Tertiary, in the form of submucous 
gummata and deep ulceration, which in the process of healing causes great 
deformity by tying down the soft palate to the pharyngeal wall. 
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Stanosls of the Phsryiui.—Due either to cicatrization after scalds, or most 
often after syphilis. In the commonest t3rpe, the remains of the soft palate 
are so bound down to the posterior pharyngeal wall that the nasopharynx 
is shut off from the mouth. In the more serious type, fauces,^ soft palate, 
and posterior walls are contracted so as to constrict the passage irom mou^ 
to (esophagus. 

Treatment. —Division of the stricture and passage of bougies If this 
fails, oesophagostomy will be required in severe cases. 

Bpithelloma is the only primary growth of the pharynx, and as a primary 
growth is rare. Its appearance, course, and treatment are similar to those 
of the disease at the back of the tongue. 

Pharyngeal Pouch or Propulsion Diverticulum is a hernial protrusion 
of mucous membrane between the transverse and oblique portions of the 
inferior constrictor of the pharynx Is usually found in adults about 
thirty. Lies usually on the left side. Causes dysphagia by pressure. 
Diagnosis —Is facilitated by radiography after swallowing barium 
emulsion. 

Treatment. —Removal through an incision in front of the sternomastoid. 
There is great danger of fatal sepsis tracking down the mediastinum. 
This may be minimized by: (i) Bringing diverticulum through skin 
opening, sewing it there, and removing later, or (2) Cutting through 
neck of diverticulum by diathermy cautery, invaginating into oesophagus, 
and sewing up flush with wall of latter 

AFFECTIONS OF THE CBSOPKAOUS 

Malformations.— 

CONGENITAL — 

Fistulous communication with trachea. 

Stricture at the cardiac orifice of the stomach. 

ACQUIRED.— 

Traction Diverticula —Small pouches on anterior wall. Near tracheal 
bifurcation Caused by traction of adherent glands. Produce no 
symptoms. May cause lodgement of foreign body. 

Foreign Bodies in the CBSsophagus. —Coins, tooth-plates, pins swallowed 
accidentally, usually by children or lunatics 

CHARACTERS OF FOREIGN BODY which are important — 

Size, causing blocking at the entrance, with fatal dyspnnsa from pressure 
on larynx. * 

Irregularity, causing it to catch and be impacted in the wall. 

Sharp Points, causing perforation. 

RESULTS — 

Passage per vias naturales, especially with small, round, smooth bodies. 
Impaction, especially in the case of large or irregular bodies. 

Position of impaction Opposite the larynx (6 inches from teeth); 
opposite tracheal bifurcation (12 inches from teeth); at lower end 
(18 inches from teeth). 

Ulceration of the gullet, resulting in c:eUulitis of the neck, or medi- 
astinitis; opening into the trachea; opening into a large vessel, with 
fatal secondary haemorrhage. 

Migration to a distance along fascial planes, in the case of pins or needles. 
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Foreign Bodies in the (Esophagus, continued. 

SYMPTOMS of foreign body in oesophagus.—Dysphagia—^D3rspnoea, espe¬ 
cially if the neighbourhood of the larynx is involved. 

Late Symptoms. —Pain from ulceration and inflammation—Haemorrhage. 

TREATMENT.— ' 

Location by: Inspection of fauces—Inspection by cesophagoscope— 
Digital exploration—X rays. 

Removal via cesophagoscope. Failing that, by left-sided oesophagotomy. 
Attempts to remove foreign bodies with the aid of a coin catcher or 
probang are dangerous. 

(Esophageal Obstruction.— 

CAUSES.— 

Extrinsic: Tumour in neck (eg., goitre)—Tumour in thorax (eg., 
aneurysm)—^pressing on the gullet. 

Intrinsic: Spasm—Impacted foreign body—Fibrous stricture—Malig¬ 
nant stricture. 

Spasm of the (Erophagus.— 

Hysterical spasm is only temporary. 

Cardiospasm or achalasia is a chronic and senous disease. The lower end 
of the gullet as it passes through the diaphragm is affected with spasmodic 
contracture. The rest of the oesophagus is dilated and elongated These 
three points give characteristic X-ray signs after a barium meal. A 
full-size bougie passes easily Women usually affected with hysterical 
spasm, men more often with achalasia. Usully 50 years of age or over. 
Suggested that there is destruction of Auerbach’s plexus in the oesophagus 
Symptoms. —Gradual insidious dysphagia, more marked after fluids. 
Treatment —By the pas.sage of tube filled with mercury. Dilatation of 
oesophageal opening, by the fingers inserted through the stomach 
Mikulicz’s operation. Transdiaphragmatic oesophago-gastrostomy has 
been tried with success 

Fibrous Strioture of the (Esophagus. —Usually in middle-aged men. 
At upper or lower end of the gullet. Caused by the contraction of corrosive 
ulcers; possibly by syphilitic ulcers. 

SYMPTOMS,—Dysphagia—Regurgitation of little altered food—Little or 
no bleeding on passing a sound—Slow in its development. 

TREATMENT.— 

Passage of Two or Three Sizes of Bougie once a week. 

Symonds’ Tube —Passed on a whalebone guide. Retained, with a 
thread fixed to the check for the purpose of periodical removal. 

New CEsophagus. — (i) (Esophagus is brought out on to the neck; (2) 
Gastrostomy opening on abdomen; (3) CEsophagostomy and gastro¬ 
stomy openings are jomed by a rubber tube, skin tube, or piece of 
intestine. 

Division of the Stricture, followed by bougies. 

From the mouth: By a concealed knife cutting backwards. Only 
suitable for high strictures. 

From the stomach: By forcible dilatation of stricture. Only possible 
for stricture of lower end. 

By string saw: Patient swallows a string. Lower end is pulled out of 
stomach. Pulled up and down. 



AFFECTIONS OF THE OISOPBAOUS 849 

CBsophagostomy. —^When the stricture is high up. (Esophagus is sewn 
into left side of neck. 

Gastrostomy for worst cases. 

Malignant Disease of the OEsophagns.— Patients over 45 ; usually men. 
SITUATION AND VARIETY.— 

1. Opposite the Cricoid Cartilage— 6-8 inches from the teeth, 15 
per cent. 

2. Opposite Tracheal Bifurcation. —12 in. from the teeth, 32 pw 
cent. In both of these the growth is an epithelioma. The epithelioma 
presents no cell nests. 

3. At the Cardiac Extremity.— 18 in. from the teeth, 52 per cent. 
Growth is a columnar-celled carcinoma 

SYMPTOMS.—Dysphagia. Feeling of weight behind the sternum. Ina¬ 
bility to swallow solids and, later, liquids. Regurgitation of more or 
less altered food. This is not so marked as in fibrous stricture, because 
there is not time enough for dilatation above the growth. Pain and 
cough. Vomiting of blood. Very rapid emaciation. 

PHYSICAL SIGNS.—Growth may be seen by an oesophagoscope. Aus¬ 
cultation detects a gurgle over the spine opposite the stricture on 
swallowing fluid. 

EXTENSION AND COMPLICATIONS.—Early ulceration—Inva^on of 
trachea, bronchi, great vessels—Metastatic growths in the glands are 
rare. 

OTHER COMPLICATIONS.—Septic pneumonia, from perforation of the 
air-passages. Aphonia from involvement of the larynx. Laryngeal 
paralysis, from involvement of the recurrent laryngeal nerves. Cellulitis, 
or mediastinitis. 

COURSE.—Death from inanition, 6-12 months. 

TREATMENT.— 

1. Radical Treatment —Is rather a forlorn hope, because of age and 
feebleness of patient, inaccessibility of growth, and difficulty of access. 
The most hopeful method is: (i) Division of gullet from stomach with 
gastrostomy, (2) Blunt separation of the gullet from its surroundings 
in the lower half of posterior mediastinum; (3) Exposure of gullet in 
the neck, separation of upper half of mediastinal connexion, with¬ 
drawal of gullet on to surface of neck, sewing to skin of neck, removal 
of the rest of oesophagus; (4) Making new gullet, joining the 
oesophagostomy (rubber, skin, or intestine). 

2. Palliative Treatment —Aims at overcoming the obstruction. 
Methods:— 

a. Insertion of a Souttar’s tube (spiral of German silver wire); this 
is preferable to a Symonds' tube. 

b. Diathermy and radium results have been disappointing, but deep 
X-ray therapy is more satisfactory. 

c. Gastrostomy for late cases. 
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Chapter XXXI 

AFFECTIONS OF THE NECK 

CYSTS OF THE NECK 

Congenital. —Often do not appear until adolescence. 

1. DERMOIDS — 

Under the Sternomastoid •— 

Branchial Tubulodermoids {Fig 146) —May open along anterior border 
of sternomastoid as branchial fistulas May become malignant— 
branchial carcinoma 
In Mid-line '— 

Ordinary Sequestration Dermoids 

Thyroglossal Duct Cysts —From thyroid duct—Foramen caecum in 
tongue—Base of tongue or floor of the mouth—Behind hyoid bone 
—In front of larynx or trachea. 

Adenomata may arise from their walls in any situation 
They may open as a median fistula Generally in mid-line low 
down near sternum 

Usually burst above or below the hyoid bone and cause a chronic 
sinus. The track can be demonstrated by X rays after filling 
with hpiodol 

Treatment: By splitting hyoid bone through median vertical incision 
and dissecting out Liable to recur from one or more branches 
having been left 

2. CYSTIC HYGROMA —Large shapeless mass of dilated lymph-spaces. 
Whole of the side of the neck and face, and down into the thorax. Not 
limited by any anatomical boundaries 

Acquired.— 

SEBACEOUS CYSTS.—Fixed to the deep skin surface. 

BURSAL CYSTS —Over thyroid cartilage—Between hyoid and thyroid. 
HYDROCELE OF THE NECK —Probably a lymph cyst. Under the 
sternomastoid, and extends into posterior triangle 
BLOOD CYSTS.—Aneurysm—Venous varix—Cyst communicating with 
vein 

GLANDULAR CYSTS —Thyroid move with deglutition Salivary: rare 
except in the floor of mouth. 

MALIGNANT CYSTS.—From bianchial dermoids—From breaking down 
glands the seat of secondary epithelioma—From endothelioma of carotid 
gland. 

HYDATID CYSTS. 


CUT THROAT 

SUICIDAL.—Generally from left to right—More severe on left side. 
HOMICIDAL.—Wounds vary in position and extent. 
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VArtotto*.— 

1 Those not opening pharynx or air-passages. 

2 Those involving the air-passages—Above hyoid—Through thyrohyoid 
space—^Into larynx—^Into trachea 

Primary Effects.— 

ABOVE HYOID —^Wound of lingual and facial vessels Injury of root 
of tongue Danger of asphyxia from tongue falling over larynx 
THYROHYOID SPXCE —Wounds of lingual, facial, and superior thyroid 
vessels over larynx Injury of epiglottis Bleeding into larynx 
LEVEL OF LARYNX—Injury to the vocal cords or lobes of thyroid 
gland 

BELOW LARYNX —Haemorrhage from thyroid gland and vessels— 
Trachea opened—Asphyxia from displacement of the cut ends or from 
bleeding into the trachea—Wounds of great vessels, with fatal haemor¬ 
rhage—Air drawn into veins—Division of recurrent laryngeal nerve 

Remote Effects. —Septicaemia or pyaemia—Cellulitis leading to mediaatinitis 
—(Edema of glottis—Secondary hcemorrhage—Iracheitis, bronchitis, 
septic pneumonia—Passage of food into trachea—Surgical emphysema 

Treatment. —Arrest the haemorrhage Sew up, with free drainage If 
larynx is opened, close it and peiform tracheotomy If trachea is opened, 
insert tube If wound is above larynx sew it up, dram, and perform 
tracheotomy 

Sequelae to Cut Throat. —Aerial fistula, generally in the thyrohyoid space 
Pharyngeal fistula Laryngeal or tracheal stenosis Aphonia from injury 
of larynx or recurrent nerve 

DISEASES OF THE THYROID GLAND 

ATROPHY AND HYPERTROPHY 

Atrophy is found in three conditions — 

SENILE ATROPHY —C auses no symptoms 

MYXCPDEMA—Ihe epithelial tissues disappear partly or entirely, and 
what remains is only connective tissue 



Ftg 146.—Cysts in the neck denved from remains of a branchial cleft The whole cyst 
(C) represents the maximum extent, reaching from the stemomastoid muscle to the pbaryu. 
A, Remnant adjoming muscle, B, Cyst between muscle and vessels, D, Cyst adjcwing the 
pharynx. (After Haimtton Battiy.) 
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Atrophy of the Thyroid Gland, continued. 

CRETINISM.—The gland is either: (i) Congenitally absent; (2) Repre¬ 
sented by a mere connective-tissue ru^ment; or (3) Present as a goitre, 
with few or no epithelial elements. It may be sporadic or endemic, 
the latter being common in districts where endemic goitres occur. 

In both myxoedema and cretinism there occur:— 

1. Changes in the Subcutaneous Tissues. —Great increase of fat and 
mucoid tissue. The hair is brittle and falls out. Supraclavicular 
fatty masses are very conspicuous. 

2. Changes in the Nervous System. —Amentia or dementia is prom¬ 
inent. In the case of cretinism a state of childishness or imbecility 
continues throughout life unless the case is treated. 

3. Changes in the Skeleton. —The terminal phalanges become broad 
and spatulous. In cretinism growth is arrested, so that the stature 
of the adult is that of a child of about six. 

4. Changes in the Genital Organs. —The cretin has undeveloped 
sexual glands, undescended testes, and no secondary sexual characters. 
In myxoedema sexual feeling and power are lost. 

TREATMENT.— 

Feeding with dried extract of sheep’s thyroid (i-i^ g. twice weekly, 
increasing the dosage as required). 

Grafting with human thyroid gland. Small pieces are taken from 
healthy th}n‘oid tissue (e g. from a patient with a thyroid adenoma) and 
implanted: (i) Under the skin; (2) Beneath the abdominal muscles. 

Bypartrophy (apart from parenchymatous goitre) is found in the following :— 

1. Of a portion of gland when the rest has been removed. 

2. During menstruation (probably merely a hyperplasia), at puberty, 
during pregnancy, after sexual excitement. 


ENLARGEMENTS OF THE THYROID GLAND 

THYROIDITIS 


Varietiea.— 


1. ACUTE INFECTIVE—Is rare, and commoner in enlarged thyroids. 
May accompany the exanthemata. Gland becomes swollen, tender, 
and fixed. 

Treatment —Fomentations Incision. 

2. CHRONIC.—Hashimoto t5q)e. Riedel type. Tuberculous (very rare). 
Syphilitic (very rare). 

Hashimoto’s Thyroiditis. — Usually women 40 years and over. 
Obesity, early myxoedema. Gland hard, irregular, lobulated Section 
shows mark^ lymphomatous infiltration. 

Tfeatment. —Excision. 

Ligneous {RtedeVs Dtsease of the Thyroi^.—A lymphomatosis, followed 
by a fibromatosis of the gland. Involves both lobes and isthmus. 
Perithyroiditis occurs, with fixation of the gland. Pressure symptoms 
develop. 

TfeatmenU .—By X-ray therapy, or excision of the isthmus or one lobe. 


OOXTRB 

SDDIR OB PABEVOBnEATOITg EHLABOBMEHT 

' In this the enlargement is uniform. It is the common form in young 
patients, and rarely begins after twenty-five. {Fig. 147.) 
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Stages la DsTslopment.—(i) Hypertrophy of the vesicles: goitre is* then 
hard and solid. (2) Colloid stage; excess of colloid distends the vesicles. 
(3) Colloid cystic stage; vesicles run together and form cysts. (4) Stage 
of focal hyperplasia or nodular goitre: little islands of foetal adenomatous 
cells in the interacinous spaces multiply to maintain the function of the 
gland that is otherwise being destroyed. (5) Degenerative goitre: areas 
of degeneration, areas of c^cification, areas showing haemorrhage into 
cysts. 

Aetiology of Parenohymatous Goitre.— It is usually endemic. The 

localities most affected are in Switzerland, mountainous districts of France 
and Italy, Derbyshire and Gloucestershire in England. It is associated 
with a limestone geological formation, which probably causes some pecu¬ 
liarity of the drinking-water. Is not due so much to iodine deficiency, 
but to a combination of factors by which the tissues are unable to utilize 
iodine even when present in normal amounts. 

Physical Signs of Goitre.— 

MOBILITY.—The gland moves up and down in swallowing. It cannot 
be separated laterally from the trachea. This alone usually suffices for 
the diagnosis, but:— 

1 Other Cervical Swellings which Move on Deglutition are: 
Lymph-glands adherent to the trachea; abscesses or malignant 
growths connected with larynx, trachea, or oesophagus; subhyoid 
bursae; thyroglossal cysts. 

2 Goitres which do not Move with Deglutition : Very large 
masses which cannot pass through the thoracic inlet. Goitres which 
are fixed by malignant or inflammatory adhesions. 

SHAPE AND SIZE.—Parenchymatous goitres may be horse-shoe-shaped, 
but others are usually oval. The size is anything up to that of a man's 
head, it hangs over the sternum. 



Fig. 147.—Paienchynuitous goitre seen from behind. The trachea Is shown cut 
open, and is compressed laterally between the entarged tfayrotdl obes. 


Z2 
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Simple Goitre —Physical Signs, continued. 

POSITION.—Usually below the larynx. In the mid-line or lateral. 
Sometimes substemal; rarely high up on a level with the great hyoid 
cornu. Pushes the stemomastoid muscle outwards. 

Relation to Vessels. —^The common carotid is pushed backwards and 
outwards, whilst the internal jugular vein becomes spread over its 
surface, being tied to it by the thyroid veins. In malignant goitre 
the vessels become surrounded without much displacement. 

Relation to the Sternum —Occasionally substemal goitres descend 
as low as the arch of the aorta. 

PULSATION.—Thyroid tumours often present a pulsation, which is 
either (i) communicated from the carotid, or (2) is that of the thyroid 
arteries, or (3) is due to the vascular nature of the growth, especially in 
Graves’ disease. A bruit is often heard—loud and rasping—in these cases. 
CONSISTENCE.—Soft when parenchymatous. Firm and elastic when 
adenomatous or cystic Hard when fibrous or calcified. 

PRESSURE EFFECTS.— 

On Veins. —The jugular veins become engorged, but oedema and cyan¬ 
osis are seen only in malignant or inflamed growths. 

On Nerves. —The recurrent laryngeal, sympathetic, cervical, and 
brachial nerves may be involved, in this order of frequency, but 
marked nerve involvement is a grave sign of malignancy 
On the Trachea —This may be (i) displaced laterally, (2) kinked, or 
(3) compressed laterally, so that its cavity is reduced to a chink. 
This is the common cause of dyspnoea 
On the (Esophagus. —Very rarely a posterior thyroid growth may 
cause displacement and compression of the gullet 

Dyspnoea.— ^This is practically the only sjonptom produced by goitres. It 
ari.ses in several ways, pressure on the trachea being far the commonest:— 

1. TRACHEAL PRESSURE —The trachea is displaced laterally, or 
sometimes backwards (by a substemal goitre) Its lumen is narrowed 
by (a) kinking, (fe) unilateral pressure, (c) bilateral pressure {see Fig. 
147). The typical scabbard trachea can be demonstrated by an antero¬ 
posterior radiograph It becomes soft and yielding after long pressure, 
but not actually atrophied. 

2. BY PRESSURE ON THE RECURRENT LARYNGEAL NERVES.— 
This IS very rare, as shown by the infrequence of aphonia combined with 
dyspnoea. 

3 BY EXTENSION OF THE GROWTH INTO THE AIR-PASSAGES. 
—^This occurs only in malignant disease 

4. BY RUPTURE OF A CYST OR ABCESS INTO THE TRACHEA. 

5. BY CAUSING (EDEMA GLOTTIDIS.—Only in inflamed or mahg- 
nant goitres. 

6. BY SWELLING OF THE MUCOUS MEMBRANE of the air-passages. 
This occurs when the patient catches cold or contracts bronchitis. 

INCIDENCE OF DYSPNOEA IN GOITRE.—It occurs most often in 

g atients between the age of puberty and twenty, in parenchymatous, 
ilateral, and substemal goitres. 

ITS SUDDEN APPEARANCE may be due to haemorrhage into a cyst, 
or the rapid enlargement of cystic cavities. 

A BRASSY (X)UGH generally accompanies the dyspnoea, and is due to 
the tracheal affection. 
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Treatment of Simple Ooltm.— 

GENERAL,-—Removal of the patient from goitrous district and the addi* 
tion of hygienic me^ures, elimination of septic foci, and the administra> 
tion of syr. ferri iodidi 3i t d.s. No iodine or thyroid extract necessary. 
This drug treatment only acts in parenchymatous cases in young 
patients. It has no effect on cysts or adenomata. Marked diminu¬ 
tion will occur in one month or not at all. 

INDICATIONS FOR OPERATION.—Dyspnoea or other pressure si^s, 
or steady enlargement Cysts or adenomata. Failure of medicinal 
treatment in diffuse goitre. 

PRECAUTIONS.—Use of local anaesthetic in those cases where dyspnoea 
is well marked. Intratracheal anaesthesia overcomes all difficulties due 
to dyspnoea, and by minimizing respiratory movements it gives a very 
placid operation. Performance of the operation in the position of 
greatest ease as regards breathing. 

OPERATION.— 

1 Partial Thyroidectomy —One-half or more of gland is removed 
in its capsule through a collar incision. Infrahyoid muscles are 
drawn outwards or cut. Leaves a large unsightly unilateral lobe. 
Special care is to be taken of (i) the internal jugular vein, as it lies 
expanded over the goitre, and (2) the recurrent laryngeal nerve, as 
’ it lies behind and in very close connexion with the tumour below 
the cricoid cartilage. • 

Divide the isthmus and remove the lobe Drain for twenty-four hours. 
2. Bilateral Wedge Resection. —The operation of choice in diffuse 
goitre. A large wedge with base anteriorly is cut from each lateral 
lobe, and the cavity left is obliterated by catgut suture. The isthmus 
is divided between clamps 

3 Resection and Enucleation is the operation for cysts and adeno¬ 
mata, which are shelled out from a capsule formed by thinned gland 
substance 

ACCIDENTS WHICH MAY OCCUR DURING THYROID OPERA¬ 
TIONS.— 

Sudden Death from dyspneea occurs in cases where severe dyspnoea 
is present at the outset Due to traction on, or pressure, on, the 
trachea, the general anaesthetic, spasm of the glottis, or traction on 
the nerves in the neck. It is most liable to occur when the tumour 
IS dragged on or turned out of its bed It is best avoided by local 
or intratracheal anaesthesia. 

Primary H.®morrhage. —This is more likely to be severe in enuclea¬ 
tion operations. In extirpation all the chief vessels should be tied 
before they are cut. It is chiefly venous bleeding that gives trouble. 
Injury of the Recurrent Laryngeal Nerve. —Causes unilateral 
vocal paralysis 

Injury of the Sympathetic or Vagus. —The latter may cause death. 
Injury of the Trachea, Pleura, CEsophagus, or Pharynx. 
Collapse of the Flattened Trachea. — This is very rare, but ftiay 
require tracheotomy. 

ACCIDENTS WHICH MAY OCCUR AFTER THYROID OPERA- 
TIONS.— 

Recurrent Hamorrhage —Especially after enucleations and if 
aulrenaline solution has been used with a local anaesthetic. It may 
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affecti6ns of the neck 


Simple Goitre—^Treatment, continued. 

cause death from haemorrhage or from dyspnoea. It is a wise precau¬ 
tion to let patient come partly round before sewing up. 

Sepsis, leading to cellulitis or mediastinitis, or to a chronic sinus. 

Restlessness and Rapidity of Pulse and Respiration. —This is 
most often seen in operations for toxic goitre, next in parenchymatous 
goitres It is probably due to rapid absorption of thyroid secretion. 
It may be fatal. It is best avoided by careful handling of the tumour, 
free irrigation of the wound with water, and drainage. 

Late Vocal Paralysis, due to involvement of the recurrent nerve in 
scar tissue. 

Tetany. —Very rare Probably due to removal of the parathyroid 
glands 

REMOTE COMPLICATIONS.—Only seen after total thyroid removal. 

Cachexia Strumipriva —Symptoms develop two or three months 
after operation Fatigue is complained of, and the limbs are heavy 
and indolent. The hands become swollen and clumsy, and all fine 
movements impossible. Skin is pale and much swollen, especially 
over the eyelids, forehead, cheeks, and tongue, but there is no pitting 
on pressure The facial expression is dull and vacant. Cerebration 
is very slow, and memory is bad Speech is slow and laboured. The 
skin becomes dry and scaly, and the hair falls out The temperature 
is subnormal, and there is great sensitiveness to cold If the patient 
is immature, growth and sexual development are arrested. In adults 
sexual functions cease 

Treatment —Administration of thyroid extract, or thyroid grafting. 


TOXIC GOITRE 


There are two varieties of this condition (i) Primary thyrotoxicosis 
(Graves' disease), (2) Toxic adenoma Respective characteristics:— 


Primary Thyrotoxicosis 


Secondary Toxic Goitre or Toxic 
Adenoma 


1. In early life. 

2. Symptoms commence within one year 

of enlargement of gland. 

3. After two or three months may 

Improve and later relapse. 

4 . Exophthalmos almost always present. 

5. May be arrested in development by 

medical treatment. May or may 
not cause death from tachycardia 
and failure in the heart muscle 
action. May pass to hypothyroid¬ 
ism. 


I In later life. 

2. May be no symptoms for 10 or 12 

years after enlargement. 

3. Symptoms, once they appear, are 

always progressive. 

4. No exophthalmos. 

5. If not removed by operation, death 

always results from tachycardia, 
and cardiac muscle failure. Does 
not yield to medical treatment. 

For remaining s3miptoms see section on 
Primary Thyrotoxicosis {below). 


Primary ThyrotOKieosis.— 

AETIOLOGY.—Females form 90 per cent of the cases, and the age inci¬ 
dence IS the early period of sexual activity (25-40, usually before 
35 yea]:3), and frequently following a crisis in the patient's life. The 
local occurrence bears no relation to endemic goitre. 

ANATOMY.—^The gland is uniformly but not vety greatly enlarged. It 
is of smooth sui^ace and firm fleshy teifture. The blood-vessels are 
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not large, but are greatly increased in number. MicroscopicaUy the 
tissue ^ows great epithelial proliferation and diminution or absrace of 
colloid material. The thymus gland is often enlarged. 

PATHOLOGY.—The disease is due to: (i) Increased thyroid activity: 
(2) Perverted thyroid secretion; (3) Increased absorption of thyroid 
secretion. Evidence of causative disease of the central nervous system 
or sympathetic is quite absent. 

SYMPTOMS.—^There are acute exacerbations and remissions. 

Cardinal —(i) Uniform and slight thyroid enlargement. (2) Promin¬ 
ence of the eyeballs, with delay in the descent of the upper lid when 
shutting the eyes, widening of palpebral fissure so that there is a 
white margin all round the corneal nm (Stellwag); delay in dropping 
of the upper eyelid when looking down (Von Graefe), inability to 
converge when looking at a close object (Moebius); absence of fore¬ 
head wrinkling as patient looks up (Joffroy). (3) Tachycardia, with 
attacks of palpitation and auricular fibrillation. 

Accessory.—(4) Nervous symptoms, tremor, excitability, and attacks 
of acute mama; (5) Sweating, with intolerance of heat; (6) Dyspnoea; 
(7) Loss of weight, (8) Diarrhoea, (9) Glycosuria; (10) Patchy pig¬ 
mentation; (ii) I^cal fatty swellings, especially on the abdominal 
wall; (12) Slight elevation of temperature. 

Increase of Basal Metabolism. —The amount of oxygen used in a 
given time under resting conditions is measured, and compare^ with 
that of a normal individual of the same age, weight, height, and sex. 
Any variation of over 10 per cent from the normal shows altered 
metabolism. In exophthalmic goitre the rate is increased from 20 
to 60 per cent The amount of this increase is a good index of the 
gravity of the disease. 

Occasionally the goitre or the exophthalmos may be absent. The 
exophthalmos is due to an accumulation of fat in the orbits and to 
spasm of the unstnped muscle fibres which lie at the back of the eyeball. 
The dyspnoea is due to cardiovascular changes, and is not accompanied 
by stridor 
TREATMENT — 

Medical —Depends on the severity of the symptoms, clinical picture, 
and the basal metabolic rate. 

Strict regime Rest in bed, light nourishing diet, fluids, and glucose. 
Luminal, g. ^ b. d., and bromides are of great value m controlling 
the nervous symptoms 

Cardiovascular conditions are treated by routine methods. 

LugoVs Iodine —Of great value when administered at correct time. 
Produces a ‘ constipation * of the thyroid, causing it to store up its 
perverted secretion and so prevent it having effects on the various 
organs. Given in doses of ITj^x t d s , increasing to m^xv-IIj^xx 
depending on clinical condition. Maximum effect in 10-12 days, 
at which period operative procedures should be performed. 

Radiotherapy. —X rays or radium may produce reduction in the size 
of the goitre, but are rarely curative. 

Surgical — 

Arterial Ligature —Both superior and one inferior arteries are tied. Of 
value in severe cases. 
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Primary Thsrrotoxicosis—^Treatment, continued. 

Subtotal Thyroidectomy .—Removal of approximately three-quarters to 
seven-eighths of the gland. The posterior portion of each lobe is 
left, so as to save the parathyroids and to avoid the recurrent 
laryngeal nerves Gentle handling and meticulous care in haemo¬ 
stasis are essential. Drainage of wound for 48 hours. Prior to 
operation great care must be taken with treatment. Complete rest 
and quiet. The heart to be fortified by previous treatment, which 
must be continued after operation. Basal metabolism should 
approach the normal if possible. The patient should be in a resting 
phase of the disease The alarm of the operation should be mini¬ 
mized This may be done in various ways. Rectal ether with a 
previous preparation by simple enemata Twilight sleep, with 
removal under local anaesthetic, or intratracheal ether. 

Post-operative Treatment —Prop up in bed; sedatives Glucose in 
saline rectally or intravenously. Lugol’s iodine 3^ milk per 
rectum following operation. Lugol’s iodine II^x t d s for 5 days 
after operation Patients kept cool by a fan 

Toxio Adenoma. —A localized adenomatous growth in one lobe of the 
thyroid. Jsually single and of slow enlargement. May arise in a normal 
gland or in pre-existing goitres and adenomata Its clinical charac¬ 
teristics are given in the above table. 

TREATMENT —Removal by operation essential, with precautions .similar 
to tho.se taken in primary thyrotoxicosis. 


NEW GROWTHS 


ADENOMA 

Features.— 

Usually solitary, though two or three may occur, usually at junction of 
isthmus and lateral lobe or retrosternal 
Age 25-45 

Two types (i) Foetal—solid massc.s of tubular acini, no colloid, no lumen; 
{2) Cystic 

If untreated may become (i) 'Joxic, (2) Calcified, (3) Malignant; (4) 
Infected, (5) Develop a sudden intracystic haemorrhage. 

Toxic adenoma give.s tachycardia and nervous .symptoms, but never 
exophthalmos 

Treatment. —Resection and enucleation. 


MALIONANT DISEASE 

Aetiology. —Rarely occurs before forty. Affects both sexes equally. Often 
develops in a simple goitre 

Structure. —Alveolar carcinoma and sarcoma, either round- or spindle- 
celled, are of about equal freijuency Sarcoma is rather more likely to 
form localized swellings of rapid growth, and carcinoma general enlarge¬ 
ment of slower growth, but usually the distinction is impossible. 

Symptoms and Signs. —Special signs of a goitre being malignant are ; 
(i) Hardness, with bossy outline; (2) Evidence of early nerve involvement 
—unilateral vocal cord paralysis, shooting pains up the neck and down the 
arm. contraction of the pupil and palpebral fissure; (3) Involvement of 
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blood’Veissels—^the carotid, instead of being displaced, is surrounded b/ 
the growth ,and cyanosis with oedema‘of the face may occur lata in the 
case from obliteration of the veins; (4) Penetration of the trachea, and 
much more rarely the pharynx, by the growth; (5) -Great fixity to the 
surrounding structures The sldn and lymph-glands are, however, rarely 
involved. 

Types. —^Types of carcinoma found are: (i) Malignant adenoma 80 per cent; 
(2) Papilliferous adenocarcinoma 16 per cent; (3) Scirrhous carcinoma 4 
per cent. 

Metastasis occurs in the bones and the lungs. In the former case pulsating 
tumours are formed, especially on the cranial bones. Metastasis some¬ 
times occurs from thyroid tumours which show no other sign of malignancy. 

Metastases still function and produce internal secretion. 

« 

Death occurs in three months to two years. 

CAUSES.—(i) Dyspnoja; (2) Penetration of the trachea with septic 
pneumonia; (3) CEdema glottidis, (4) Hjemotrhage into the growth, 
with sudden dyspnoea 

Adenomata and Papilliferous Adenomata. —Adenomata when they 
become malignant, have only a limited malignancy, that is, they are 
very liable to recur, but at first do not infiltrate the tissues or cause 
metastases 

9 

Treatment. —Radium or deep X rays. 

RADICAL —Is only possible m a small proportion of cases; often involves 
resection of the great vessels or trachea Operative mortality is 35 per 
cent, and survival for three years only 6 per cent 
PALLIATIVE.—Local removal of masses which compress the trachea 
Tracheotomy —This is rarely possible below the tumour Often it 
has to be dime through the growth Generally it should be done 
above the growth, and a long Koenig's tube, 4 to 5 m. long, passed 
down beyond it 


THE PARATHYROIDS 

These are four small bodies about J in in diameter, arranged in pairs 
behind the th3n'oid gland They are very variable 111 size, position, and 
number. If they arc removed in thyroid operations, ietany, which is usually 
fatal, results This condition is to be treated by calcium and parathjnroid 
extract. 

(See also Generalized Osteitis Pibrosa, p 227 ) 
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Chapter XXXII 

DISEASES OF THE AIR-PASSAGES 
AND CHEST 

FOREIGN BODIES IN THE AIR-PASSAGES 

In Masai Passaged. —Common in children. Unilateral purulent discharge. 
TREATMENT.—Removal under an anaesthetic is often necessary on 
account of swelling present. 

At the RIma Glottidis. —Food mass, or large foreign body. Rapid asphyxia 
and death 

TREATMENT.—Removal by the finger from the mouth, or immediate 
laryngotomy. 

Zn the Larynx. —Small, round, foreign bodies. Produce urgent dyspnoea; 
croupy cough Complete obstruction occurs later from oedema. 
TREATMENT —Remove by laryngeal forceps, laryngotomy, or thyrotomy. 
Foreign body must be gripped firmly otherwise there is a tendency for 
it to fall down into the trachea or bronchus. 

Zn the Trachea. —Attacks of spasmodic cough and dyspnoea caused by the 
foreign body impacting'against the larynx. Tracheitis, with cough and 
expectoration 

TREATMENT.—Removal through a bronchoscope. Low tracheotomy, 
with removal. 

Zn a Bronohne. —Smooth, round, heavy bodies, e.g., marble or intubation 
tube. Generally into the right bronchus, because: It is more in a line 
with the trachea; the septum between the bronchi lies to the left of the 
middle line; the right bronchus is larger than the left in the proportion 
of five to four. 

SYMPTOMS —Short attack of spasmodic dyspnoea, due to the passage 
through the larynx. Collapse of the corresponding lung, due to the air 
escaping more easily than it enters. Produces: (i) Dullness and absence 
of breath-sounds; (2) Unilateral bronchitis, bronchiectasis; (3) Abscess 
of the lung, or pneumonia, (4) Empyema. 

RESULTS —Death from one of the above. Expulsion with pus from an 
abscess by violent coughing. Expulsion with the pus of an empyema. 
TREATMENT.—Removal through a bronchoscope; removal through 
low tracheotomy or by thoracotomy. 

LARYNGEAL AFFECTIONS 

QBdeina Glottidis, or CEdematovs Laryngitts.— 

CAUSES.— 

1. Direct Inji^ry of larynx by scalds, corrosives, or wounds. 

2. Foreign Body impacted in tha larynx. 

3. Secondary to: (a) Any inflammatory disease of the larynx; (b) 
Cellulitis of the neck (Ludwig's angina); (d) Acute glossitis; (0) 
Retropharyngeal abscess. 
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ANATOMY.—Swelling and oedema of: aryteno-epiglottidean folds; 
inter-arytenoid fold; epiglottis, which becomes folded on itself; false 
vopal cords. Rima glottidis becomes partially or totally occluded. 

SYMPTOMS AND SIGNS —Intense inspiratory dyspnoea. Epiglottis 
and folds above the lar3mx are seen and felt to be swollen, red, and 
oedematous. 

TREATMENT.— 

In Slight Cases. —Scarification of the swollen mucous membrane. Ice 
compresses externally. 

In Bad Cases.—T racheotomy. 

Dlphtherltto or Membranous Lar3m^tlB.— 

SYMPTOMS.—Usually associated with faucial diphtheria, which is recog¬ 
nized by the yellow membrane. Rapidly causes d3rspnoBa, evidenced 
by crowing inspiration, lividity, and recession of the lower part of the 
chest. 

TREATMENT.—Intubation or tracheotomy as soon as chest recession 
appears. 

Tracheotomy is the usual operation. Lightest possible ansesthesia. 
Head to be held quite straight, neck hyper-extended over a sand-bag. 
Identify the cricoid cartilage Median vertical incision over and 
below cricoid. Hold cricoid cartilage with sharp hook. Expose 
front of trachea and cut upper two rings of trachea. Insert dilators 
and then tracheotomy tube, which is tied in by tape. 

Intubation, i e., the insertion of a special metal tube into larynx, is 
only suitable in large institutions when the number of cases affords 
sufficient experience. 

Syphilis of the Larynx.— 

IN THE SECONDARY STAGE —Mucous tubercles Superficial ulcera¬ 
tion. Producing hoarseness and aphonia 

IN THE TERTIARY STAGE—Gummatous infiltration, and deep 
destructive ulceration affecting; (i) The epiglottis, which may be com¬ 
pletely destroyed, {2) The parts above the true vocal cords. Necrosis 
of cartilages. Perichondritis Later, laryngeal stenosis. 

Symptoms. —Early; hoarseness of the voice, hoarse cough, aphonia. 
Late dyspnoea from stenosis 

Treatment. —Iodides and mercury Tracheotomy for stenosis. Iodides 
to be used with caution if stenosis is present 

Tuberonlous Laryngitis. —Primary, or secondary to phthisis. Lupus. 

ANATOMY —Tuberculous infiltration and ulceration of arytenoid eleva¬ 
tions, aryteno-epiglottidean folds, and epiglottis. 

SYMPTOMS.—Great pain—Hoarseness and cough—Dyspnoea and painful 
dysphagia. 

TREATMENT.— 

General.— Open air in warm climate, and forced feeding. Absolute 
silence. 

Local. —Inhalations of orthoform powder for pain. Curetting the 
tuberculous deposits after cocainization, and then rubbing in lactic 
acid (50 per cent solution). 
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Laryngeal Affections, continued. 

New Orowthe of the Larynx.— 

PAPILLOMA.—In young subjects—Generally arises from the vocal 
cords—Causes hoeu'seness, dyspnoea, or laryngeal spasm. 

Treatment. —Removal by intralaryngeal cutting forceps. 

FIBROMA and ADENOMA also occur, but are very rare. 

MALIGNANT TUMOURS:— 

Classified as: (i) Intrinsic tumours—vqcal cords, ventricular bands, 
etc. (2) Subglottic tumours; (3) Extrinsic tumours — epiglottis, 
pyriform sinus; (4) Mixed tumours. 

Malignant tumours usually oyer 40 years of age if squamous-cell carci¬ 
noma, though basal-cell tumours may occur 
I. Intrinsic Tumours —Anterior portion of vocal cord, spreading slowly 
along it. Lymphatic glands invaded late. 

Symptoms. —Hoarseness, cough, pain, and dyspnoea later when growth 
has spread across to other side Later growth becomes extrinsic 
with perichondritis and dysphagia. 

Differentiul Diagnosis. —Simple tumours, chronic laryngitis, syphilis. 
Fixation of cord, though an important sign, is a sign of infiltration 
of the cord 

Treatment — Excision by laryngofissure. Late cases—radium. 

2 Subglottic Tumours.—I nsidious with signs of laryngeal oedema. 
May spread through crico-thyroid membrane to lymph glands. 
Produce paresis of the cord 
T reatment, —Larjmgectomy 

3. Extrinsic Tumours—E piglottis and aryteno-epiglottidean folds 
I^cal discomfort; later pain in jaw and ear Local glandular sprpad 
and progress is rapid In females a post-cricoid carcinoma is common, 
producing symptoms of dysphagia 

Treatment. —Excision by lateral pharyngotomy Dissection of glands 
of neck Deep X-ray therapy, temporary improvement only 
Teleradium. 

4. Mixed Tumours —Usually inoperable Tracheotomy is of value to 
relieve dyspnoea. 

SURGERY OF THE CHEST 

Is^uries and Wounds of the Thorax. —^These are usually divided into (i) 
Non-penetrating: and (2) Penetrating. 

1 . NON-PENETRATING WOUNDS—Severity depends on: («) Nature 
of force causing injury; (6) Type of force—either sudden or gradual; 
(c) Condition of lung at time of accident, (4) Age of patient an 
resilience of thoracic structures 

Severe injuries result from compression of chest either between two 
objects or in ‘run over’ accidents. May be complicated by rupture 
of liver, spleen, or kidneys, or by traumatic laceration of diaphragm; 
also associated with fractures of ribs, sternum, or scapula. 

Clinical Features :—May be three: (1) Shock; (ii) Haemorrhage; (iii) 
Pneumothorax or surgical emphysema. 

Haemorrhage may result from a laceration of the lung or subcostal or 
internal mammary artery. Signs of pleural effusion, aussociated with 
signs of internal haemorrhage. 
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Surgical emphysema occurs if lung which is adherent to chest wall 
is lacerate. 

Treatment. —Treat shock with morphia, rest, and oxygen. Needling 
of chest to confirm hemothorax, careful watch on bl<^-pressure to 
see whether hemorrhage is continuing. Thoracotomy may be needed 
if hemorrhage severe. Treat eissociated injuries. 

2. PENETRATING WOUNDS.—Following stab wounds or gunshot 
wounds. Shock is considerable. Hemoptysis occurs. Large opening 
in the chest wall produces mediastinal flutter, dyspnoea, cardiac embar¬ 
rassment ; engorgement of veins of neck is often evident. 

Treatment —^Depends on the urgency of symptoms Arrest hemor¬ 
rhage, close wound with pad or few sutures over a pad; treat shock; 
when condition improved, wound explored and clots removed from 
pleural cavity; lung sutured if necessary; sulphonamides to wound; 
closure of edges after adequate excision. 

Wounds of the Lungs.— 

CAUSES —Contusions—Fractured ribs—Penetrating wounds. 

RESULTS —Contusion or laceration of the lung may cause;— 

Severe Pain, Shock, and Dyspncea. 

HiEMOPTYSis —Expectoration of blood-stained mucus or pure blood, 
with death from asphyxia or syncope. 

IliEMOTHORAx — Rapidly increasing area of dullness, with diioinished 
breath-sounds, without evidences of inflammation. 

Pneumothorax, <with pulmonary collapse.—Severe dyspnoea, with 
tympanitic chest note and amphoric breathing. 

HiEMOPNEUMOTHORAX.—As above, but associated with splashing 
sounds 

Emphysema. —(i) Surgical: Due to the air being forced across the 
pleural cavity, or sucked into an external wound, into the cellular 
tissue of the panetes (2) IntersUtial' Very rare The air enters 
the connective tissue of the lung, and may appear in the cellular 
tissue of the neck 

Pleuropneumonia, or .septic pneumonia 
Gangrene of the lung. 

Pleurisy or Empyema, especially in cases of penetrating wounds. 

TREATMENT OF LUNG WOUNDS.—Absolute rest and recumbency. 
Avoidance of talking Firm strapping and bandaging of the chest, 
unless the dyspnoea is so urgent as to forbid this 
For Haemoptysis. —Ergot, adrenaline; these both cause contraction 
of the vessels and raised blood-pressure Opium and amyl nitrite 
act by diminishing the blood-pressure. 

For H.EMOTHORAX AND PNEUMOTHORAX —Treat by aspiration. 

For Penetrating Wounds —Careful treatment of the parietal wound. 
Examination by X rays to determine foreign bodies or depressed 
fractures. Intercostal haemorrhage must be arrested by enlarging 
the wound and removing part of the rib if necessary. Pulmonary 
haemorrhage is usually beyond treatment if severe. In moderate caaes 
it ceases when syncope occurs. 

Direct Suture of the Lung is difficult, because of the great ten¬ 
dency of the lung to retract. The production of a pneumothorauc 
in some cases will in itself serve to check the bleeding, because the 
vessels share in the generad collapse of the lung. 
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Wounds of the Lungs—^Treatment, continued. 

Removal of Foreign Bodies is only to be undertaken; (i) If they 
are causing definite inflammatory symptoms; (2) If the X ray^ 
show that they are in accessible position. 

Operation on the Lungs. —Special differential pressure apparatus 
is unnecessary Free opening of one pleural cavity with retraction 
of the lung is without danger. Incision is made along the 4th rib 
and cartilage in front, the cartilage is cut by a V-shaped incision, 
the periosteum is incised, and the rib held out of the way. The 
pleura is opened, the 3rd and 3th ribs are retracted from one another. 
The hand is inserted, the foreign body palpated, or the affected 
part of the lung is brought up into the wound. Removal of the 
projectiles and suture of the lung are performed. The lung is 
dropped back, the 4th rib is replaced, and the wound sutured. 

Tumours of the Mediastinum.— 

INNOCENT.—Commonest are Dermoids and Teratomas. Generally 
originate in mediastinum May ulcerate into bronchus, and sebaceous 
matter or hairs may be expectorated. 

Tumours of thyroid occur retrosternally, causing pressure symptoms. 
Thymus: May get simple enlargement or a true ihymoma, the latter 
being malignant, with a varying rapidity of growth 
Lipomata, chondromata, and fibromata occur, ganglion neuromata in 
the costovertebral g^roove, and neurofibromata. The last may be 
present as the 'dumb-bell tumour,' being partly in and partly out 
of the thoracic cavity 

Tumours of the Lung and Bronchus.— 

CLASSIFICATION: (i) Simple : Endothelioma of pleura (2) Malig¬ 
nant : (a) Primary—Bronchial carcinoma; Parenchymatous; squamous¬ 
cell carcinoma. (6) Secondary—Sarcoma, hypernephroma, and testicular 
neoplasms 

BRONCHIAL CARCINOMA.—In men three times more than women, 
age 40-60 years. Usually in the larger bronchi, at division of main 
bronchi into secondary bronchi. Right lung more than left. 
Pathology. —All primary carcinomata are thought to be bronchogenic 
in origin, originating in basement membrane of the bronchial 
epithelium. 

Signs and Symptoms. —Cough, pain in chest, and slight haemoptysis; 
loss of weight and failing health. Blood-stained pleural effusion may 
occur. Pressure on veins is a late manifestation. Pressure on nerves 
may occur. Clubbing of fingers occasionally seen. 

Radiography. —Diagnostic in later stages after extension from hilum. 
Bronchoscopy: if tumour seen, operability is usually poor as it is too 
near the tracheal bifurcation. Aspiration biopsy through the chest 
wall is sometimes used. Examination of wet film of sputum gives a 
high proportion of positive results. Bronchography in some cases 
demonstrates bronchial obstruction with typical rat-tail appearance. 
Treatment. —Depends on site, nature, and presence or absence of 
metastasis, and ihay be radical or palliative. Radical treatment may 
necessitate lobectomy or pneumonectomy. Palliative treatment- 
radium or deeo X rays. 
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PARENCHYMATOUS CARCINOMA.—Usually upper lobe, and is a 
squamous-cell carcinoma. Symptoms slow in appearance, and may be 
delayed until pleural involvement occurs. Cough and sputum only 
occur if bronchus is eroded. 

Trbatment —Pneumonectomy, if patient's condition satisfactory. 

Chronlo Flenral Effnalon.— 

CAUSES.—Tubercle and heart disease. Other infections almost invari¬ 
ably lead to empyema 

PHYSICAL SIGNS —Side of the chest moves badly. Massive dullness 
extending from the base upwards. Diminished breath-sounds and vocal 
fremitus. An area of segophony towards the upper level of the fluid. 
Displacement of the heart to the opposite side, and of the liver and 
diaphragm downwards 

SYMPTOMS are those of the primary lung condition—dyspnoea, cough, 
rapid pulse, etc. 

SURGICAL TREATMENT.—Aspiration through the 6th interspace in the 
mid-axillary line. As much fluid as possible is withdrawn until cough¬ 
ing or bleeding begins. 

Acute Empyema.— 

CAUSES.—Injuries, wounds, pleuropneumonia, tubercle, abdominal 
suppuration. Extension from neighbouring abscesses, e.^., liver, 
kidney, subphrenic, etc. 

Micro-organisms — The pneumococcus is far the commonest. Tubercle 
IS associated with the very chronic cases Staphylococci and strepto¬ 
cocci are fairly frequent. 

SIGNS.—The same as those of a serous effusion, but if left to itself, the 
intercostal spaces begin to bulge, and actual pointing of the abscess 
occurs usually in ofle of the upper spaces in front (empyema necessitatis). 

SYME^TOMS.—As in the caae of an effusion, but a raised or hectic tempera¬ 
ture IS the rule. 

RESULTS —The lung becomes collapsed and fibrotic if not treated, and 
the visceral pleura then ties it down by becoming thick and contracted. 
The parietal pleura becomes enormously thick and fibrous. Permanent 
displacement of the heart and mediastinum, which become dragged 
over to the diseased side. The opposite lung undergoes some com¬ 
pensatory hypertrophy. The diaphragm and abdominal viscera are 
displaced upwards. The chest wall falls in somewhat, and the spine is 
curved with the concavity towards the disease. 

PROGNOSIS.— 

Pneumococcal Infections run a favourable course without becoming 
chronic 

Pyogenic and Tuberculous Cases usually become chronic, and 
require'resection operations to close the cavity. 

Streptococcal Infections have the worst prognosis. 

TREATMENT —If Aspiration shows that the fluid is pus, then except 
in small effusions with pneumonia:— 

Drainage ought to be performed. First examine specimen of pus. If 
pneumococcal (adherent), proceed at once to provide drainage. If 
streptococcal (non-adherent|, treat iirsf by aspiration and then drain. 
Resect 2 in. of the 8th rib in mid-axillary or 9th rib in scapular line. 
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Acute Empyema—Treatment—^Drainage, continued. 

Place patient on diseased side, and rather over on his face. Either 
use open drainage with a large tube, or closed drainage using a 
flanged tube of the Tudor Edwards type. In debilitate subjects 
intercostal drainage may be used, rib resection being performed later 
if necessary. 

Encouragb the Expansion op the Lung. —This may be done in two 
ways, which should be adopted as early as possible after the acute 
symptoms have abated: (i) The use of closed drainage with con¬ 
tinuous negative pressure; (2) Making the patient blow into two 
Woulfe’s bottles containing a quart of fluid. The fluid is driven 
alternately from one bottle to another, and the increased intra- 
bronchial pressure expands the lung. It is specially suitable for 
children, who regard this as an amusement. Breathing exercises are 
of great value in promoting re-expansion of the lung 

Chronio Empyema.—Usually the result of delay in treatment of acute 

caises, or faulty drainage. The causes may lie in ‘— 

I Chest Wall.— (a) Inadequate drainage, either too small, not depen¬ 
dent, or loculi are present, (i) Fibrosis of chest wall and thickening 
of pleura. 

2. Pleural Cavity —(a) Retained foreign bodies such as safety-pins 
and tubes. Sequestra and tuberculosis. 

3. Lung.—( a) Fibrosis and thickened visceral pleura; (f)) Bronchial 
fistula 

The chronic undrained empyema may exist ab tnttto. 

DIAGNOSIS AND TREATMENT.—Ascertain cause of chronicity by 
routine clinical examination, investigation of size and site of cavity by 
X rays and lipiodol. Bacteriological examination of the discharge. 
Treatment directed to the cause, e g, remove foreign bodies; open up 
sinus either by dilatation or further resection of ribs If no broncho¬ 
pleural fistula present, irrigation with Dakin’s solution and breathing 
exercises is of great value and may cure some early cases. If after 
reasonable time no improvement, or condition is stationary, then a 
partial or complete thoracoplasty is needed, with mobilization of a flap 
of thickened parietal pleura. 

Br onohieotasis.— 

ANATOMY.—The branches of the bronchial tree are dilated in a fusiform 
or cyUndncal manner Usually is confined to one lobe (lower) on one 
side Some degree of atelectasis or fibrosis of the lung. Frequently, 
pleuritic adhesions 

SYMPTOMS —Cough with profuse and foul expectoration. Sputum may 
be as much as one pint daily. It separates into three layers on standing. 
Ill nutrition and general malaise. 

COMPLICATIONS.—Cerebral abscess, empyema. 

SIGNS.—Loss of resonance at the base of chest. Coarse rdles. 

BRONCHOGRAPHY.—Lipiodol is injected into each bronchus separ¬ 
ately. X rays show the position and extent of bronchial dilatation. 

TREATMENT.— 

Postural Drainage, i.e.,' keeping the body bead downwards for several 
hours a day. 
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LoBBCTOMY.~-If only one lobe is affected. The chest is opened through 
one intercostal space. The affected lobe is separated from adhesions. 
A stout ligature is passed over the lobe and ^awn tight by a special 
clamp. The lobe is removed. All vessels and bronchi are ligatored, 
before removing the snare. Pneumonectomy if more than one lobe 
affected in unilateral abscess. 

Absoesa of the Limga.— 

CAUSES.—Pneumonia—Gangrene—A foreign body—^Wounds—An infec¬ 
tive embolus. 

SIGNS.—Are those of local consolidation, with hectic temperature. X ra}^ 
give a shadow. The abscess may rupture into a bronchus, with the 
expectoration of a quantity of foul pus. After this there will be the 
physical signs of a cavity in the lung, with coarse moist bubbling rSles 
and amphoric breathing. 

Tomography is useful in localization of abscess 
TREATMENT.—Free opening through the chest wall, with excision of a 
piece of rib. If pleural adhesions are firm, the lung can be opened 
directly after plunging a probe or sinus forceps into the cavity. Dram 
with a large tube. 

If pleural adhesions do not exist, it is best eithes to stitch the visceral 
and parietal pleurae together, or to pack in some iodized g^uze and 
wait for two or three days and then open with diathermy. 

Hydatid of the Luag. —This is treated in the same way as abscess. 

Tnberoulosis of tbo Lungs. —Surgical treatment is almost confined to 
unilateral cases. All methods aim at obliteration of diseased cavities and 
production of rest. They are.— 

1. PRODUCTION OF ARTIFICIAL PNEU'kOTHORAX 

2. AVULSION OF PHRENIC NERVE.—Results in paralysis of one- 
half of the diaphragm. 

3. THORACOPLASTY 

The Production of an Artificial Pneumothorax.— 

INDICATIONS.—Phthisis, in cases where the disease is chiefly uni¬ 
lateral. Some cases of bronchiectasis. 

METHOD.—Under local anaesthesia a hollow needle is thrust into the 
chest It IS attached to a water manometer whose oscillations show 
when the pleura has been entered. Then up to 200 c c. of nitrogen 
are injected slowly and the needle is withdrawn. This is repeated about 
once a week or at longer intervals. 

RESULTS —In suitable cases, i.e. when there are no pleural adhesions, 
the lung contracts and the cavities become smaller-or are obliterated. 
The temperature becomes normal and the amount of sputum much less. 
DANGERS.— The production of an excessive pleural reflex by injecting the 
gas before the parietal pleura has been punctured, or in cases where 
there are pleural adhesions which become tom by the pressure. The 
symptoms are pain and collapse. Injection into the lung, causing 
emphysema, and infecting the pleural cavity. Both these dangers can 
be avoided by only using the injection when the water manometer 
proves that the needle is in a free pleural cavity. 
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Surgety of the Chest, oontinued. 

Wounds of the Beart.— 

CAUSES.—Gunshot wounds. Punctured wounds, usually of a suicidal 
nature. 

SIGNS AND SYMPTOMS.— 

1. External Signs. —Wound over precordium, with haemorrhage or 
'emphysema In cases m which surgical intervention is possible, 
external bleeding is usually insignificant. 

2. Haimopbricardium —The cardiac dullness is increased, the heart- 
sounds are soft and distant. Venous distension in the neck, cyanosis, 
blueness of the lips. Marked dyspnoea. Sensation of fear and 
suffocation. 

3. H.®mothorax. —In the worst cases the left lung and pleura are also 
wounded and the blood rapidly fills the chest, and death soon occurs. 

OPERATION.—A larg^ osteoplastic flap is necessary in order to gain 
room for m.'mpulations It may be turned outwards or inwards, the 
former being the better 

The flap must include the 4th, 5th, and 6th ribs and cartilages, and 
extend from outside the nipple line to the sternum. The costal carti¬ 
lages are cut close to the sternum and the flap turned outwards by 
cutting and breaking the ribs at the outer margin of the flap. This 
exposes the pericardium over both ventricles and the left auricle If 
the right auricle is wounded a part of the sternum must be removed. 
The left lung and pleura are to be pushed back with gauze pads. 

The pericardium is opened, the clots are removed, and the heart wound 
is sutured The flap is replaced and the wound drained 

ASPIRATION OF THE PERICARDUM.—In many cases of the more 
favourable kind a timely aspiration of the pericardium may ward off 
the danger of pressure upon the heart until the wound can be dealt 
with. 

Method —The trocar is thrust into the 5th interspace close to the 
sternum, inwards and backwards, and the blood removed by an 
aspirator 

RESULTS.—In 120 cases treated by operation, 46 per cent recovered, 
whereas only 15 per cent of those not operated on survive. In the 
great majority of cases the wound affects the ventricles, the right and 
left being about equally involved The auricles are wounded in about 
7 per cent. 

CAUSE OF DEATH.— 

1. H/emorrhage. —When the wound is large, bleeding causes death 
before anything can be done 

2. Pressure upon the Heart. —The blood collecting in the unyield¬ 
ing pericardium presses upon the heart, and is the cause of death in 
the cases of moderate severity' 

3. Suppuration. —In nearly 90 per cent of operation cases suppuration 
occurs in the pericardium or pleura, and is the cause of death in about 
half these. 

Pei^oardlal BfftadoB.—Seldom requires surgical treatment. Aspiration 

should be done in the 3th space. in. from ‘&e sternal margin. 
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3P0rlourdial Suppuration. —^May be acute from pyogenic cocci (including 
the pneumococcus), or chronic from tuberculous infection. 

DRAINAGE is required if effusion does not yield to other measures. 
Drain through costostemal angle. 

Direct BKaeeage of Heart as meane of Restorincp Life.—In cases where 
the heart ceases to beat owing to the shock of trauma, operation, anaesthetic, 
or asph3rxia, life may sometimes be restored by direct stimulation of the 
heart by massage or squeezing movements. 

PHYSIOLOGY.— 

Thk Emptying of a Dilated Heart.— In many of these cases the 
heart is distended with blood, especially on the right side. If this is 
expressed the muscle fibres can contract. 

Restoration of Coronary Circulation — The vitality of the cardiac 
muscle is dependent on the circulation in the coronary vessels. Massage 
will to some extent restore this by emptying the vessels and then 
allowing them to refill. 

Restoration of Cardiac Rhythm.— Rhythmical pressure on the 
heart walls will aid in reviving automatic rhythm of the heart. 
METHODS— 

SuBDiAPHRAGMATic —A median incision is made into the abdomen 
through the hnea alba just below the ensiform cartilage. The heart 
is manipulated between the diaphragm and the thoracic waH This 
is the easiest, safest method, and has given the largest proportion of 
successes 

Thoracic.— The pericardium is exposed by an incision or flap through 
the thoracic wall. 

Transdiaphragmatic — The pericardium is opened through the abdo¬ 
men and diaphragm. This method has had no success 
Artificial Respiration must be carried on steadily irrespective of the 
heart manipulation. 

Venesection — In cases with much asphyxia the withdrawal of about 
12 to 20 oz. of blood will greatly relieve the tension in the heart. 
RESULTS —Prospect of success depends upon following factors:— 

1. The Length of Time during which the heart has ceased to beat. 
Anything longer than 5 to lo minutes gives but little chance for 
re.storation 

2. The Cause of the Heart Failure —Cases due to asphyxia or 
nerve shock are more likely to recover than those due to the toxic 
action of an anaesthetic. 

3. The Nature ok the Circulatory Failure. —Cases of congestive 
asphyxia with cyanosis and venous engorgement give the best outlook. 
Cases with marked pallor are due to primary cardiac failure and have 
the worst prognosis But these are just the cases in which no other 
means are of any avail, and no time should be lost before the heart 
massage is begun. 

Coronary Ooolnolon. —Is the chief cause of angina pectoris. Caused by 
atheroma of the coronary arteries, to which thrombosis is added. 
SYMPTOMS.—Anginal attacks, dyspnoea, fatal syncope. 

SURGICAL TREATMENT.—■The deficient circulation in the heart can 
be made good by bringing a new blood-supply to it. The front surface 
of the heart is exposed, and a piece of the great omentum is brought up 
through the diaphragm and stitched to the heart. 
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Surgery of the Cheat, c<mtintied. 

OardiolysU. —In cases where the heart is hypertrophied and bound down 
by adhesions to the pericardium, relief may be obtained by removal of the 
wall of the thorax over the heart. This is termed cardiolysis. 

SUITABLE CASES are those in young patients in whom rapid improve¬ 
ment is caused by rest, but in whom the symptoms recur on exertion. 
INDICATIONS.— 

Signs of Adherent Pericardium. —Especially diffuse and forcible 
cardiac impulse, with retraction of the precordial area on systole. 
Signs of Cardiac Failure —Dyspnoea and oedema when standing or 
walking. Enlargement of the liver and spleen with a.scites from 
venous congestion. 

OPERATION.—A flap containing all the soft parts down to the ribs is 
turned up from the nipple to the sternum, exposing from the 3rd to the 
7th cartilages on the left side. Portions of the 4th and 5th (occasionally 
from 3rd to 6th) ribs and cartilages are removed, about 3 to 4 in. from 
each. The Dostenor costal periosteum is left. 

RESULTS —The force and volume of the pulse are improved The signs 
of venous congestion diminish, the liver, spleen, and oedema are lessened. 
The patient is relieved from distress and can do light work. About 20 
cases have been reported without any fatality 

Operation for Pulmonary Embolus. —It has been proposed in post¬ 
operative embolism of the pulmonary artery to expose the vessel and 
remove the clot (Trendelenburg). 

METHOD.—An osteoplastic flap containing the 2nd, 3rd, and 4th rib 
cartilages of the left side is turned back and the pericardium exposed 
and opened. The artery is incised after the application of special 
haemostatic forceps and the clot extracted piecemeal. The vessel is 
then sutured 

RESULTS—About eleven successful cases have been reported. In 
others, death has occurred at the time or shortly afterwards, usually from 
septic or pulmonary complications 
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Chapter XXXIII 

DISEASES OF THE BREAST 

UloerB of the Nipple.— 

SIMPLE CRACKS AND FISSURES.—Caused by lactation. Result often 
in abscess in the breast. 

ECZEMA.— 

1. Ordinary acute eczema, recovering under treatment. 

2. Chronic eczema, with much scaling, but no destruction of the nipple 
or induration. 

3. Paget’s Disease. —A form of chronic eczema The nipple becomes 
destroyed. The deep surface of the eczematous patch is hard and 
indurated. Carcinoma of the underlying breast is associated with 
it. This IS usually regarded as resulting from the nipple condition. 
But it may be the primary disease and cause destruction of the nipple 
by destroying and permeating the lymphatics (Handley). 

Treatment —Remove whole breast as for carcinoma if no mjprove- 
ment 

SYPHILIS.—(i) Primary chance, rare in the mother of a s3T>hilitic child. 
Axillary glands large and hard (2} Secondary mucous patches. (3) 
Tertiary gummata and ulcers, very rare. 

EPITHELIOMA.—Crater-like ulcer with hard everted edges. Much 
destruction of skin and nipple. 

SCIRRHUS OR SARCOMA. 

Malformations. —The chief are supernumerary breasts and hypertrophy. 

HYPERTROPHY occurs in young women, apart from pregnancy and 
lactation; causes fatigue and distress. 

Treatment —Plastic operation, with preservation of nipple and removal 
of redundant tissue 

INFLAMMATORY DISEASES OF THE BREAST 

Acute Mastitis : Acute Mammary Abscess.— 

CAUSES.—Infection during lactation, either by the ducts or the lympha¬ 
tics. Pyaemia. New'-born infants, generally after injury, e g., 'breaking 
the nipple-string’. Extension from other structures, e g., pleura or ribs. 

VARIETIES.— 

SuPRAMAMMARY. —Absccss forms between the skin and breast. 

Treatment. —Simple incision rapidly cures it. 

Intramammary —Abscess forms in the breast substance. At first is 
limited to one or more lobules. It is partly limited by fibrous radiating 
septa. The whole breast swells because of retained milk. 

Treatment. —By free radiating incision; break down septa in the 
cavity so that no 'pockets' remain. Counter-opening low down 
for drain. 

Submammary. —^Between breast and chest wall: Ma^r arise from rib 
or chest disease. Breast is pushed forward, but not inflamed. 
Treatment. —By opening below and to the outer side. 



872 


DISEASES OF THE BREAST 


Inflammatory Diseases of the Breast, continued. 

Ohronie Maatitla.— 

1. LOBAR —Remains after lactation, from imperfect involution of one 
or more lobes. Results from injury or an acute mastiti.s. 

Symptoms. —Pain of neuralgic character. Worse during menstrual 

period. 

Diagnosis from cancer. Flat hand feels no tumour. No craggy edge. 
Treatment. —Rest. Firm bandage. Belladonna. 

2. LOBULAR OR INTERSTITIAL—^Women about the menopause. 
Often in thin and sterile women. 

Fathology. — {a) Overgrowth of interstitial fibrous tissue; (6) Contrac¬ 
tion of this fibrous tissue; [c) Consequent pressure on ducts and acini; 
(d) Epithelial proliferation, («) Dilatation of acini to form cysts. Cysts 
are filled with thick, dark, mucoid fluid. There are no intracystic 
growths 

Signs —Nodular feeling in the whole breast. One or more lumps can 
be seen and felt The flat hand often feels nothing against the chest 
wall Lj mph-glands are often a little large and tender. Nipple may 
be retracted Often present in both breasts. Pam is inconstant, 
and IS worse at menstruation Definite cysts form elastic swellings. 
Often history related to trauma 

Terminations —Atrophy—Polycystic or fibrocystic disease—Carcinoma. 
Diagnosis — From cancer or adenoma. 

Treatment —Short period of firm pressure and application of X rays, 
and then excision if improvement has not occurred. Hormone therapy, 
e g , stilboestrol 

3 FAT NECROSIS —Is really a form of local mastitis. Occurs in middle- 
aged women. Usually results from trauma, e g. a blow or the inser¬ 
tion of a transfusion needle An irregular nodule with dimpled skin, 
exactly simulating a scirrhus. Consists of lobules of necrosed fat, sur¬ 
rounded by area of fibrous tissue reaction 
Treatment. —Excision after biopsy. 

Chronic Abscess, Non-tuberculcus. —May be the result of low-grade 
infection in a hsematoma, in an imperfectly resolved acute mastitis. Slow 
painful tender swelling of breast, which is enlarged and pushed forward. 
Thick-walled abscess is formed. 

TREATMENT.—Opening, draining, or dissecting away the abscess walls 
completely, penicillin is of value in these cases. 

Tuberculosis of the Breast. —Rare; 20-35 • unilateral in 60 per cent cases; 
secondary to known infection elsewhere in lungs and glands. Fibrosis with 
sinus formation and typical tuberculous granulation tissue. 

TREATMENT —Removal of breast and glands, and treat as for tuberclfe 
by sanatorium treatment. 

CYSTS OF THE BREAST 

RETENTION CYSTS —From th*' dilatation of acini. Often have serious 
discharge from nipple. 

Galactocelb. —Filled with altered milk. Ari.ses during or after lactation. 
DISTENSION CYSTS.— 

Involution Cysts. —Occur in interstitial mastitis blocking the ducts. 
Caused by contracting fibrous tissue. 

Irritation Cysts.—F rom irritation of nipple, causing reflex secretion. 
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INTERACINOUS CYSTS.— 

Sbrous Cysts. —Dilated lymph space. Lined by endothelium. Never 
gives rise to discharge from nipple. 

Hydatid Cysts. 


TUMOUR CYSTS {Fig. 148).— 
AdBNOMA 1 V 

Duct Papilloma | Cysts hav 

Duct Carcinoma / 


Cysts have intracystic growths, and often a serous 
or bloody discharge from the nipple. 


I From haemorrhage or degeneration. 


SIMPLE TUMOURS OF THE BREAST 

VARIETIES.—Fibro-adenoma—Adenoma—Lipoma and chondroma (very 
rare)—Duct papilloma. 

Adenoma Mammae.— 

CONSISTS of tissue like normal breast-gland tissue 

1. Firm Fibrous Capsule enclosing— , 

2. Epithelial Alveoli —Generally in a single layer—Without ducts 
—Often dilated to form cysts—Cysts often contain intracystic growths. 

3. Interstitial Fibrous Tissue. 

VARIETIES — 

Pure Adenoma, or acinous adenoma —Structure similar to the normal 
gland * 

Fibro-adenoma, or tubular adenoma —Much the commonest Fibrous 
tissue is out of proportion to glandular Alveoli are drawn out into 
long canaliculi A fibrous ingrowth takes place into these canaliculi. 
Cysto-adenoma, or serocystic disease—Alveoli are dilated into cysts. 
Filled with fibro-papillomatous proliferations. Generally form a large 
tumour, which may burst through the skin Often becomes sarco¬ 
matous. 

SIGNS.— 

Age —From puberty to thirty is the time of their origin. 

Cause —Often follow a blow 

Pain. —Neuralgic, worse at menstruation. 

Tumour. —Hard, oval, and elastic Freely movable in breast substance. 
Not fixed to skin, nipple, or chest Does not produce enlargement of 
axillary glands. Often multiple and in both breasts On removal 
section is hard, white, foliated, and encapsuled No juice can be 
scraped from it. 

TERMINATIONS.—Remain unaltered Become carcinomatous or sarco¬ 

matous 

TREATMENT.—Removal. 

Dttot PapUloma.—Small tumour near the surface and near the nipple 

[Fig. 148). An epithelial papilloma growing from the lining of a duct. 

A cyst about the size of a cherry, containing a warty growth. Serous or 

bloodstained discharge from the nipple Growth is not indurated, and is 

sharply defined. No enlarged glands. 

Becomes a duct carcinoma by the epithelium of the papilloma growing 
down through the wall of the duct 

TREAT by removal of the breast. 

Duoi Garolaoma.—Similar to the above, but tumour has an indurated base. 

Lymph-glands enlarge. Less rapid and malignant than ordinary cancer. 

TREAT by removal of the breast. 
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MALZONANT PZSBA8B OF THB BREAST 

Oarolaoma.— 

VARIETIES.— 

1. Arising From Alvsoli.—S pheroidal- or polygonal-celled 

2. Arising From Ducts.—C olumnar-celled. 

3. Arising In Thb Skin Of The Nipple.—S quamous-celled. 

Sarooma. 

SPHEROIDAL-CELLED OAROZNOBIA 

This group comprises' (a) Atrophic scirrhus: {b) Acute scirrhus; 
(<;) Encephaloid. 

Aetiology. —^The proportion of females to males is 100 to i. More commop 
site for cancer than any other organ except the uterus. 

Liability is due to: (i) Rapid structural changes accompanying puberty, 
lactation, and menopause; (2) Irritation of lactation; (3) Exposure to 
injury « 

May follow Eczema (Paget's disease)—Mastitis—Adenoma. 

Age forty to fifty, at about the menopause. 

Coarse. —Lasts from about one to three years. In old women may be a 
chronic disease and last fifteen years In young people is a rapid disease. 

Anatomy of Scirrhus Mammse. —Hard mass in the breast, looking like 
white fibrous tissue. Tumour is generally small and the breast contracted. 
Craggy edge with no capsule Cut surface is concave, and yields juice on 
scraping It cuts with a grating sensation Is ill defined from surrounding 
structures It infiltrates breast, connective tissue, muscles, and chest 
wall, the tissues becoming actually replaced by cancer cells. {See Fig. 
23. P 67) 

MICROSCOPICALLY —Columns of spheroidal cells—the cancer cells 
Generally three or four rows of cells in each column. Columns divide 
and branch irregularly. Quantity of fibrous tissue surrounds the column 
of epithelial cells 

Mode of Extension.— 

1. DIRECT INVASION OF THE ADJACENT STRUCTURES—The 
pectoral fascia, pectoral muscles, skin, chest wall, or pleura may be 
involved by extension of the primary growth 

2, METASTASIS, OR THE EXTENSION TO DISTANT STRUC¬ 
TURES.— 

Permeation of the Lymphatics, in which the cancer cells grow along 
the lymph-vessels in direct continuity with the growth, is the mode 
in which this probably occurs. 

Perilymphatic Fibrosis then takes place on the rupture of those 
lymph paths which have been first affected, and the cancer cells 
disappear by this process in the central zone. 

The Microscopical Growing Edge of the cancer cells can be demon¬ 
strated ip the lymph-vessels of the deep fascia, disposed like a circle 
round the primary growth, the diameter of the circle enlarging with 
the age of the case. 

Metastases occur at any point where the cancer cells have permeated, 
by a side path or iu their direct line of growth, some neighbouring 
structure, or where perilymphatic fibrosis has failed. 
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Tha Lymph-glands are naturally tLe first and most imported seat of 
secondary growth: (a) In the axilla, the pectoral, apical, and sub- 
scapular sets are early involved; (6) In the neck, the glands in the 
posterior triangle are infected by extension from the axillary set; 
{c) In the mediastinum, the glands may be infected by the lymph- 
vessels which accompany the perforating branches of the internal 
mammary, or by extension from the neck. 

Skin Nopulss may thus occur in an area which is roughly circular 
and which has the primary growth as its centre. They never attack 
the distal peirts of the limbs, and are rare except on the trunk, neck, 
and head. 

Bonb Metastasis, too, occurs with a frequency for individual bones 
which is in proportion to their proximity to the growth, and chiefly 
at such points as the deltoid insertion on the humerus, or the great 
trochanter of the femur, where the l3anph-vessels of the deep ^scia 
are continuous with the periosteum. The bones most commonly 
affected are the sternum, clavicle, humerus, ribs, and vertebrae. 
Trans-ccelomic Implantation is the process by which the cancer cells, 
when they have reached the pleura or peritoneum, may fall free in these 
cavities, and cause growths on the surface of the contained viscera. 

Symptoms and Signs. —There are always three stages:— 

I. STAGE OF EARLY GROWTH WITH DOUBTFUL CHARACTERS. 
—Hard nodule in the breast, best felt between the flat hand and the 
chest Quite painless, and only noticed when washing. No tenderness. 
Generally in an outlying lobule of the breast. It is incorporated with the 
gland substance, but at this stage is fixed to nothing else. It steadily 
increases in size Usually in upper and outer quadrant of breast. 




Ftg 149.—Scirrhous carcfavxna 
of breast. A, Skin drawn in by 
contracting bands of the nowth; 
B, Retractra nipple; C, Growth; 
O, Pectoral musde (not afiected). 
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Spheroidal»Celled Carcinoma—Symptoms and Signs, continued. 

2. STAGE OF ESTABLISHED GROWTH WITH WELL-DEFINED 
CHARACTiiRS — 

Hard Growth, which has a nodular, craggy, ill-defined margin. 

Fixed to the suspensory ligaments, joining it to the skin, producing 
dimpling. 

To the skin itself later on, when it may ulcerate. 

To the nipple, dragging on its ducts and producing retraction {Fig. 

149). 

To the pectoral muscle, fixing the breast so that it cannot be moved 
up and down the length of the muscle fibres {see Fig. 23, p. 67). 

To the chest wall, so that the breast cannot be moved across the 
direction of the muscle fibres 

Lymph-glands form hard, fixed, nodular mass in the axilla and posterior 
triangle of neck 

Pain is marked in proportion to fixation. Is neuralgic and inter¬ 
mittent. 

Skin. —May bo affected in one of several ways;— 

1. Brawny, congested, and fixed to the growth. 

2. Ulcerated. Smooth, foul ulcer, whose base is formed by the 
growth 

3. Nodules of secondary growth over the breast, or at a distance on 

the skin of any part of the trunk . . j 

4. Cancer en cutrasse, the skin forming a layer of cancer-invaded 
tissue. The ‘orange skin' or 'pig skin' often precedes this, the 
mouths of the glands being opened and large with excess of secre- 
tion. 

5. Cancerous lymphangitis The lymph-vessels are filled with cancer 
cells, and lymph exudes from the lymph capillaries, giving an 
appearance of weeping eczema 

Discharge from nipple—blood-stained—is only occasionally present. 

3. STAGE OF CACHEXIA —Rapid emaciation. Marked anaemia Skin 
becomes loose and inelastic all over the body. Growth is densely fixed 
or widely ulcerated Lymph-glands by pressure on the vessels and 
nerves cause oedema and pain in the arm Solid brawny oedema of the 
arm due to the wide destruction of lymphatics by perilymphatic fibrosis. 
Pleurisy or ascites may occur from metastatic growths Pain constant 
and unbearable 

DUgnosIfl.—In Stage i the diagnosis is always conjectural until the growth 
IS under the microscope; but until proved innocent every doubtful tumour 
should be regarded as malignant 

FROM MASTITIS.—In this the flat hand against the breast can define no 
tumour. The development is after a blow or lactation. The edge is 
not hard or craggy. Generally tender. There may be retraction of skin 
and nipple and enlargement of the lymph-glands. 

FROM FIBRO-ADENOMA.—In this the tumour floats about in the 
breast substance Begins before thirty, generally about twenty. It 
gives pain of shooting kind, worse at menstruation. Very definite 
outline. 

FROM A CYST.—In this there may be other signs of mastitis. Swelling 
is elastic or fluctuating. History is a long one 
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FROM A CHRONIC ABSCESS OR TUBERCULOUS FOCUS.—In this 
the history is a long one. Pain or tenderness are early. Centre oi 
swelling is softer than the margins. 

FROM SWELLINGS OF THE CHEST WALL, e.g., tubercle or actino¬ 
mycosis of chest wall, aneurysm, etc. These are obviously fixed to the 
chest, whilst the breast moves over them. 

ENCEPHALOID OA&OINOMA 

Differs from scirrhus m the following points:— 

Anatomy. —Cancer cells are larger. Columns of cancer cells are thicker. 
Interstitial fibrous tissue is scanty. Growth is large, soft, and vascular. 

Aetiology. —Occurs in young women, twenty-five to thirty-five. Often 
follows lactation or pregnancy. 

Course. —^Very rapid, ending in about six months. 

Signs. —Soft or elastic tumour of some size. Very rapid growth. Often 
f^ls hot from its vascularity. Is painful in its early stages Lymph- 
glands are affected rapidly. Skin is broken through by a fungating mass. 
Retraction of skin and nipple are absent. 

Treatment. —Preliminary treatment by radiotherapy will frequently reduce 
the tumour in size and make it more amenable to radical treatmedt. 

Diagnosis is never long in doubt.— 

FROM ACUTE MASTITIS —In this an abscess forms, upon opening 
which the swelling and signs subside. All the signs of inflammation. 
High temperature 

FROM SARCOMA —In this the tumour is round and circumscribed. 
Pain is absent. Lymph-glands are not involved early. 

OTHER VARIETIES OF CARCINOmA BIAIWMJB 

Atrophio Scirrhus. —^Women over sixty. Very slow in course, lasting 
ten to fifteen years. Great excess of fibrous tissue. Very scanty cancer 
cells. Produces atrophy of breast. 

Colloid Carcinoma. —A degeneration of any spheroidal-celled carcinoma. 
Cancer cells become colloidal. 

MICROSCOPICALLY an irregular network of interstitial tissue contains 
a few degenerate cells and large clear spaces where the colloid takes 
no stain. 

SIGNS.—Enlargement more rapid. Softer character. Does not lessen 
the rapidity of the disease. 

Acute Cancer or Lactation Carcinoma. —Even more acute than the 
encephaloid type M^ be mistaken for acute mastitis. Differentiated 

' by absence of pain. Treatment is hopeless Ends fatally in six weeks 
to three months. 

SARCOMA MAMMM 

Varieties.— 

ROUND-CELLED.—Like lymph tissue. Veipr rapid. Many metatases, 
especially in lungs. L3rmph-glands seldom involved. 
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Sarcoma Mammaa-^Varieties, continued. 

SPINDLH-CELLED.—The common variety. Cells are oat-shaped. 
Slower in growth. Definitely encapsuled at first. 

Aetiology. —^Any age, without reference to functional changes. Old women 
and young are often subject to it. No relation to lactation. . May follow 
fibro- or cysto-adenoma. 

Signs.— 

TUMOUR is elastic or semi-fluctuating Round and well defined. Very 
rapid growth. 

SPREAD —Skm is first involved. A fungating, bleeding mass protrudes. 
Deep tissues are invaded later. 



Ft-z. < 50 .—Diagram showmg dispositioa of radium needles. 
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METASTASES.—Lymph^glands, especially in spindle variety. Lungs 
and pleura. 

DEGENERATIONS.—Haemorrhage—Spurious cysts—Myxomatous degen¬ 
eration. 

TREATMENT OF MALIGNANT DISEASE OF BREAST 

I. RADICAL REMOVAL alwa}^ involves:— 
a. Removal of whole gland with a good margin. 

h Removal of wide area of skin over breast— 4-6 in., with nipple at 
centre. 

c. Removal of pectoral fascia* better with the sternocostal part of 

muscle. I 

d. Removal of whole of axillary glands, pectoral, subscapular, and 
apical groups. 

Occasionally: removal of pectoralis minor in order to clear glands 
higher, removal of supraclavicular glands 
Special Points.— 

Cases of doubtful diagnosis • excise tumour, and microscope, without 
waiting for t3^ical signs. 

Cases where much skin is removed (a) Undercutting edges of skin; (ft) 
Cutting skin flaps, (c) Thiersch's .skin-grafting 
z CASES UNSUITED FOR RADICAL OPERATION— , 

Skin conditions* Cancer en cmrasse—Widely diffused nodules of cancer 
—Cancerous lymphangitis 
Adhesions to chest wall 

Lymph-glands causing oedema of arm, or forming a mass m posterior 
triangle of neck 

Metastases * Pleura, peritoneum, or bones 
Cachexia, with rapid wasting 

3. METHODS OF TREATMENT FOR INOPERABLE CASES — 
Radium needles or radon seeds (igtf Fig 150) 

Keynes has shown that the lymphatics of the brea.st tend to run through 
the breast tissue and deep structures or mu.scles into the axilla rather 
than along the fascial planes In this case wide removal is necessary, 
and radium with or without removal of the breast is of great value. 
Some surgeons are treating carcinoma of breast by radium only with 
satisfactory results 

X-ray treatment: For recurrent nodules in the skin Lessens pain and 
fixation. Lengthens life 

For the brawny oedema of arm Insertion of subcutaneous silk threads 
from wrist to chest Act as capillary dm ms (Sampson Handley). 
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Chapter XXXIV 

INJURIES OF THE ABDOMEN. PERITONITIS 

AFFECTIONS OF THE ABDOMINAL WALL 
Rupture or Hernia is considered in Chap. XXXVIIL 

Rupture of Muscle or Hasmatoma. —May result from violent strain, a 
blow, or tetanus. Usually affects the rectus. Muscle is torn and blood 
collects in the sheath. 

Treatment. —Evacuate blood-clot and repair the muscle by suture. 

Neoplasms. —Sarcoma or epithelioma may occur. 

DESMOID TUMOUR, the recurrent tumour of Paget, is a rare tumour 
of the sheath of the rectus. It is a cellular, unencapsuled fibroma which 
recurs unless completely removed. 

Treatment —Complete removal 

KANGRI CANCER—Squamous-cell cancer seen in people of Kashmir. 
Never in the midline; 75 per cent cases below the umbilicus; commoner 
in females than in males. 

Painless, with skin moving freely over it. 

Treatment —Excision: 

CONTUSIONS OF THE ABDOMEN 

Results.— 

PARIETAL.—Contusion of abdominal wall—If infected, abscess in the 
abdominal wall—Rupture of abdominal muscle—Subsequent hernia— 
Rupture of parietal peritoneum—Bleeding from vessel in parietes, from 
vessel in abdomen 
VISCERAL.— 

Rupture or Contusion of Viscera —Liver — Spleen — Kidney — 
Pancreas—Bladder—Stomach—Intestine—Pregnant uterus—Ovarian 
cyst. 

Peritonitis, or Peritoneal Extravasation of stomach or bowel 
contents—Gas—Blood—Urine—Pancreatic juice 

Symptoms.— 

FIRST STAGE* SHOCK.—Pallor, sweating, thirst, subnormal tempera¬ 
ture, faintness, rapid weak pulse Evidence of local injury. 

SECOND STAGE: RECOVERY FROM SHOCK.—Pulse and temperature 
may be normal and general symptoms ab.sent. yet severe visceral lesions 
may be present. If present, third stage soon follows. 

THIRD STAGE: ONSET OF COMPLICATIONS.— 

I Injury of Solid Viscus.— Liver, spleen, kidney, pancreas. Sym¬ 
ptoms are due to internal haemorrhage These are. gradually increas¬ 
ing pulse-rate, also becoming weaker, and all symptoms given under 
shock above, but in addition restlessness and increased respiration, 
which may be .sighing. These latter two symptoms are important in 
differentiating internal haemorrhage from pure shock. The abdomen 
becomes distended, and there is shifting dullness in the fiStUks, 
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2. Injury of Hollow Viscus.— Stomach or intestines. Resulting 
symptoms are those of peritonitis. Persistent vomiting, rising pulse- 
rate, distension of abdomen by tympanites, loss of liver duUness. 
Increasing tenderness and rigidity of abdominal wall. 

3. Injury to Bladder. —Inability to micturate, or passage of small 
quantities of blood and urine. There is often shifting dullness, and 
later the above signs of peritonitis. 

Diagnosis. —Early diagnosis is usually difficult, though essential for success¬ 
ful treatment. Radiography may be useful, in showing free gas in the 
abdominal cavity. If visceral injury is suspected, withhold morphia and 
food by mouth, give rest and warmth, take the pulse every hour, and if, 
after recovery from initial shock, the pulse-rate rises and any of above 
S3miptoms increase, treat as for vjisceral injury. It is far better to look and 
see than wait until signs are markedly obvious. 

Treatment of Vieceral Injury. —Immediate exploratory laparotomy, 
dealing with such injury as is found. When in doubt, operate, is the safe 
rule Delay is dangerous. Within 4 hohrs of injury, mortality is only 
15 per cent. After 12 hours, mortality is 70 per cent Prepare for blood 
transfusion. Special anaesthesia, e g., spinal, local, or gas and oxygen. 

WOUNDS OF THE ABDOMEN 

NON-PENETRATING.—This character can only be properly ascertained 
by carefully excising the wound as a whole down to its bottom. If the 
peritoneum is uninjured, the other layers are sutured senatim. Blind 
probing should always be avoided, as liable to cause penetration and sepsis. 
SMALL PENETRATING WOUNDS, e.g., stabs, etc—The escape of 
blood, faeces, gas, bile, or urine will establish the fact of visceral penetra¬ 
tion. I ater there will be signs of pentonitis, but all these may be absent; 
the wound should nevertheless be opened up without delay and the 
underlying viscera examined before infection has had time to be estab¬ 
lished 

MULTIPLE WOUNDS,—Here a median incision is usually necessary to 
dead with the visceral injuries, whilst the wounds are excised and 
separately closed. 

LARGE WOUNDS —In these there is great intestinal protrusion. The 
protruded viscera and the abdominal wall must be carefully cleansed 
before reduction Close the parietal wound in at least three layers. 
GUNSHOT WOUNDS.—Gunshot wounds ought always to be operated 
upon. If penetration is doubtful, radiography and opening the track of 
the bullet will determine this point. If penetration is obvious, and 
especially if there are multiple wounds, a large median incision is required, 
and the viscera must be systematically examined and sutured where 
necessary. 

PERITONITIS 

Peritonitis may be acute or’chronic, and localized or generalized. 

Causes.— 

1. FROM WITHOUT.—Penetrating wounds—Puerperal peritonitis. 

2. FROM STOMACH OR INTESTINES.—Injury, ulcer, or perforation. 

3. FROM FALLOPIAN TUBES.—Gonococcal—I^eumococc^. 

4. FROM BLOOD — Tuberculous — Staphylococcal — Streptococcal — 
Pneumococcal. 
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Peritonitis, continued. 

Baoiorlology.— 

Bacteria inhabiting the intestinal canal play an important part in peri¬ 
tonitis. Peritoneal infection is invariably a mixed one, but the following 
groups of organisms are found: (i) Aerobes: B coh, B. pyocyaneus, 
B. proteus, and pyogenic cocci, as Staph, pyogenes, pneumococci, and 
B. tuberculosis', ( 2 ) Anaerobes: B. welchti. 

ACUTE GENERAL PERITONITIS 

Anatomy.— 

DILATATION OF VESSEI .5 lying beneath peritoneum Best seen in the 
coils of intestine. 

EXUDATION of lymph upon peritoneal surface, which becomes sticky. 
This is seen first in the angles between adjacent coils of intestine. Exuda¬ 
tion of serum and leucocytes and bacteria to form purulent exudate. 
This falls into the most dependent parts—loins and pelvis 

SMALT. ROUND-CELLED EXUDATION beneath the peritoneum. 

ENDOTHELIUM IS SHED in virulent infections In this case, if recovery 
occurs, the lymph is organized by the round-celled layer, and forms 
permanent fibrous adhesions 

If the endothelium is not shed and recovery occur®, the lymph adhesions 
are absorbed 

ADHESIONS —First lymph, and later organized granulation tissue [see 
above), mat together adjacent viscera. The omentum especially adheres 
to the focus of greatest inflammation 

S3rmptom8.— 

GENERAL.—Profound collap.se—Drawn face—Small, rapid, wiry pulse 
—Quick and .shallow lespirations—Temperature variable, low in worst 
cases—Vomiting (little force, dark or faecal)—Hiccup—Constijiation 

LOCAL.—Extreme tenderness—Rigidity of the abdomen very marked— 
Pain local and then diffuse—Breathing purely thoracic—Tympanites 
—I..egs drawn up—Dullness in flanks after two or three days. 

Differential Diagnosis.— 

1. THORACIC LESIONS.—Pleurisy, pneumonia, coronary thrombosis 
may give symptoms and signs referred to the upper abdomen, and may 
be mistaken for acute cholecystitis and perforation 

2. ABDOMINAL COLIC —Biliary and renal. 

3 INTESTINAL OBSTRUCTION.—This may lead to peritonitis, but 
in early stages there is absence of tenderness and rigidity and exaggerated 
intestinal sounds. 

4. INTRAPERITONEAL HEMORRHAGE.—Trauma. 

5. RENAL DISEASE.—Pyelitis may be misleading 

6. SPINAL CORD AND COLUMN.—^Tabes dorsalis and gastric crises. 

7. TORSION OF OVARIAN CYST. 

Treatment.— 

GENERAL.—Rest and heat to abdomen, e.g., electric pad. The lower 
bowel should be cleared by a simple or turpentine enema, but it is useless 



to repeat this. The stomach should be washed out at regular intervals, 
and this is best done by keeping a Rehfuss tube in the stomach if possible. 
Avoid purgatives. Morphine wiU almost certainly have to be given for 
pain. If marked distension exists, the relief of this is imperative. 
Acetylcholine or carbochol and flatus tube. Prostigmin (i c.c.) every hour 
for 6 hours. 

Continuous Saunb Infusion bv Rectum. 

Salinb by Intravenous Injection. —Of great value because it makes 
good the chloride deficiency which has resulted from the vomiting. 
Anti-gas-cangrene Serum (B. welchxt). —Give 20 to 30 c.c. intraven¬ 
ously. This helps to control the toxaemia, which is probably due to 
anaerobic organisms in the distended and paralysed gut. Of little 
use in attacking the ileus that is present. 

Human or Ox Bile —Administered per rectum this relieves the incessant 
vomiting associated with general peritonitis. 

OPERATIVE.— 

Open Abdomen ; over seat of injury if known; in mid-line if not known. 
Seek Cause of peritonitis and deal with it. 

Empty all Free Fluid by sponging, and manipulate the peritoneal 
surfaces as little as possible. 

If a local peritonitis only is present, eg., in the great majority of cases 
of appendicitis. • 

SUMMARY.—(i) Removal of cause. (2) Peritoneal toilet. (3) Drainage. 
(4) After-treatment, as replacing fluid and chloride loss, and the treatment 
of paralytic ileus if present. 

LOCAL PERITONITIS 

Cause. —Abdominal injury, or visceral injuries, with infection of low degree 
of virulence. 

Varieties. —Abdominal contusion—Subphrenic abscess [see p. 386)—Leaking 
gastric ulcer or carcinoma—Cholecystitis, or leakmg gall-bladder—Duo¬ 
denal or other intestinal ulcer—Appendicitis— Pelvic peritonitis—Inflam¬ 
mation of ovarian tumour or of uterine appendages—Inflammation of 
appendices epiploicse. 

Symptoms.— 

1. LOCAL PAIN AND TENDERNESS.—Symptoms referable to organ 
involved, e.g., dyspepsia, jaundice, uterine discharge 

2. LOCAL SWELI.,ING.—Induration Dullness to percussion. Increase 

of visceral symptoms. 

3. SIGNS OF LOCAL ABSCESS —Raised and remittent temperature. 
Fluctuating or oedematous swelling. Abscess bursting internally or 
externally. 

Treatment. —First, rest and heat, and then operate—Remove cause. 

PNEUMOCOCCAL PERITONITIS 

Primary or secondary. Much commoner in children than adults. 

Primary Form. —Either a blood infection or else an infection through 
the Fallopian tubes. In support of the latter theory: It is rarely found 
except in dirty ill-cared-for children, usually under 12 years of age; it is 
almost confin^ to the female sex; pus shows specific organisms. 
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Pneumococcal Peritonitis—Primary Form, continued. 

CHARACTERISTICS.—A very acute form of peritonitis which runs to a 
fatal course within two to seven days, if not treated. 

Diarrhoea, vomiting, and painful micturition are all marked as early 
s}miptoms. The signs ^gin as rigidity of lower abdomen. Child 
obviously gravely ill. Va^nal discharge is usually present in children. 

Beoondary Form. —Occurs with equal frequency in both sexes in associa¬ 
tion with pneumonia. It affects the whole peritoneum uniformly. It is 
often overlooked by reason of the existence of the chest condition. 

Troatment. —Early laparatomy with evacuation of the thick' greenish 

? urulent exudate and drainage. 

ransfusion of citrated blood is a powerful adjuvant to recovery. Anti- 
pneumococcal serum and chemotherapy. 

CBRONIO PERITONITIS 

CauMS and Varietlea. —(i) Simple irritation, or septic infection of a mild 
type; (2) Tubercle; (3) Malignant disease. 

Simple Ohronio Peritonitis is of two different types:— 

I. LOCAL FIBROUS PERITONITIS.—The result of septic invasion 
which has been of a mild character. It may accompany, or remain 
after, any acute local infection, and is therefore common round gall¬ 
bladder, stomach, appendix, or uterine appendages. May occur round 
a sterile foreign body which has been left in the abdomen. 

2. SIMPLE PERITONITIS OF UNKNOWN ORIGIN —In rare instances 
general chronic peritonitis arises, with effusion and thickening of the 
peritoneum, but with no clear evidence of its cause Its association 
with Rheumatic Fever and Bright’s Disease suggests that it is toxic in 
origin. The peritoneum, especially over the liver and in the great omentum, 
becomes much thickened and distorted, and there is a marked ascites. 

Tuberculous Peritonitis is most commonly found in children and young 
adults. 

ORIGIN.— 

I. Asa diffuse miliary invasion of the peritoneum, the tubercles occurring 
in the course of the blood-vessels. 

2 From the intestine, either appendix, ileum, or caecum, and other parts 
more rarely. In this case the lymph tissue of the gut becomes infected, 
and thence the disease spreads to the peritoneum. 

3. From the uterine appendages: this being one of the commonest 
modes of origin in women. 

4. From tuberculous glands in the mesentery. 

VARIETIES.—(i) Ascitic: (2) Fibrous; (3) Suppurative, or ulcerous; 
(4) Encysted or loculated. 

THE ASCITIC VARIETY.—^This is, perhaps, the commonest, and certainly 
the most mild variety. 

Signs. —^The usual signs of distension with free fluid are present There 
is a little thickening of the peritoneum and mesentery, but adhesions 
are absent. The fluid is straw-coloured, highly albuminous, and 
contains many leucocytes. Omentum is rolled up and feels like a band 
across the abdomen. Effusion is riow in onset, with progressive ill 
health and loss of vitality. Abdomen is distended, skin tense and 
shiny, with dilated veins on it. Abdomen is doughy. 
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Treatmbmt: (i) Constitational. (s) lApa^tomy withooi iirigation 
or drainage. The slight beneficent effect is probably doe to the ont- 
pouring of serum, containing antibodies, after the removal of the fluid. 
Has lime to recommend it, and only when the distension is very great 
and causing embarrassment. 

THE FIBROUS VARIETY.— 

Anatomy.— There is marked thickening of the mesentery and omentum, 
the latter often being rolled up as a dense band below the colon. 
Adhesions form by which the intestines become matted together, 
especially round the primary focus of disease. Contraction of the 
mesentery also tends to produce kinking and, together with the 
adhesions, may cause intestinal obstruction. In the later stages 
fistula occur. 

Thb Physical Signs are those of some free fluid, and also irregular 
masses can be felt in the abdomen in the situation of the groups of 
adhesions The lymph-glands in the mesentery and behind the pm- 
toneum are notably enlarged. 

Ths Tkbatment is usually oqly constitutional; the result of operations 
being as a rule very bad, owing to the ready way in which the diseased 
intestine is torn, and the impossibility of removing the affected tissues. 

THE SUPPURATIVE OR ULCEROUS VARIETY.— 

Anatomy. —^This is a further development of the last variety. In the 
midst of the masses of adherent gut and omentum, foci of (aseation 
and suppuration occur. It is common round the tuberculous uterine 
appendages. The bowel itself is often the seat of advanced tuberculous 
ulceration. Secondary infection of any such suppurating foci by the 
intestinal bacteria is common. 

Physical Signs are similar to the last case, but localized fluctuating 
swellings may make their appearance, or break through the parietes, 
especially at the navel. 

Symptoms. —These are as insidious and ill-defined as in the case of tuber¬ 
culous lesions elsewhere. Some hectic fever is present in acute or late 
cases. Emaciation, loss of appetite, and indefinite abdominal pain. 
Intestinal obstruction is common in the adhesive and suppurative types. 

Treatment. —By laparotomy when constitutional treatment has failed. 
An attempt should be made to remove the primary focus of the disease 
when this is in the Fallopian tube, appendix, or lymph-glands. There 
is a grave risk of wounding the bowel and leaving a fiaecal fistula. 

THE ENCYSTED OR LOCULATED TYPE.—Frequently in young women. 
Definite tumour with matting together of coils of intestine with a 
loculated cavity containing fluid. Tubercles and thickened peritoneum 
surround the area, but the rest of the peritoneum is healthy. If 
untreated, condition deteriorates. Sanatorium treatment, and if no 
response, operation should be performed. 

Walignant Peritonitis.— 

CAUSES.— 

1. Primary malignant disease of the peritoneum. This is an endo¬ 
thelioma, and begins as a rule in the pelvis. 

2. Secondary deposits from papilliferous cysts, especially those growing 
from the hilum of the ovary. These burst through the capsule of the 
primary growth and become implanted all over the peritonea] surface. 

3. Deposits secondary to visceral carcinoma, especially of the stomach, 
liver, and intestine. 
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Malignant Peritonitia, continued. 

PHYSICAL SIGNS.—Pain, emaciation, and the presence of some tumour, 

precede the collection of free abdominal fluid. 

Thb Fluid Withdrawn is usually blood-stained, but in the case of the 
ovarian papilliferous cysts it is thick and mucoid. 

CHRONIC PERZTONBAL RFFUSIONS; A8CITBS 

CAUSES.— 

1. Chronic peritonitis, tubercle, new growth, etc. 

2. Cardiac and renal disease. 

3. Portal obstruction. Cirrhosis of the liver Malignant disease in the 
liver or portal glands. 

PHYSICAL SIGNS.— 

Barrel-shaped Distension of the Abdomen, the skin becoming shiny 
and marked by 'striae'. 

Percussion shows areas of dullness in the flanks during recumbency, 
in the hypogastrium in the erect posture, or ail over if distension is so 
great that the mesentery is too short to allow the gut to float against 
the parietes. In typical cases the areas of dullness become resonant 
when the patient turns over. 

Fluid Thrill is felt on one side of the abdomen when the other is per¬ 
cussed : distinct in proportion to the tension of the fluid. 

The Fluid derived by tapping is clear and almost colourless, and contains 
little albumin and few blood-cells in the obstructive cases as compared 
with the inflammatory or malignant. 

ANATOMICAL VARIETIES.— 

1. Diffuse. —In this, by far the commoner variety, the fluid occupies 
the great sac of the peritoneum. 

2. Localized. —(a) In the lesser sac. Often arising from pancreatic 
disease, and giving the signs of pancreatic cyst, (b) In the pelvis, 
especially in women, when it resembles a retroperitoneal or broad 
ligament cyst, (c) In the omentum or mesentery, when it resembles 
a mesenteric cyst. 

TREATMENT.— 

Tapping by a trocar and cannula over a dull area. This is done most 
effectively and with least discomfort to the patient by Southey's 
capillary tubes, one being introduced into each flank, and allowed to 
drain for several hours. 

Epiplopexy, or Talma's Operation, is suitable only for cases arising 
from port^ obstruction. The great omentum is sewn into the parietsd 
wound, and serves to form a new anastomosis between the portal and 
systemic veins. 

Morison's Operation. —^The liver is scarified and adhesions form with 
the under surface of the diaphragm. Usually combined with sinular 
treatment to the spleen, i.e., Talma-Morison operation. Abdomen 
aspirated after operation to prevent disruption of the incision. 

SUBRBRBNZO ABSORBS 

D«SBltloB.-^A localized collection of pus in contact with the under surface 

of the diaphragm. 
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Anaiomloal Divlaii»B.-~The peritoneum is reflected from the upper surface 
of the liver on to the diaphragm in a cruciform manner at the coronary, 
falciform, and lateral ligaments, This affords a simple classMcation 
I. Intraperitoneal—^right anterior, right posterior, left anterior, left 
posterior. 

2 Extrapentoneal—bright, left. 

Aetiology. —^The greatest number occur between twenty and thirty ypars, 
the sexes being equal. The causes are septic infection from a neighbouring 
viscus, or very rarely traumatism. 

Ruptured Gastric and Duodenal Ulcers cause about one-third or more. 
Appendicitis and Hepatic Disease cause one-sixth each. 

The remaining third of the cases are distributed among the following: 
Parturition, p3^mia, splenic infarct, thoracic disease, gastric cancer, 
disease of the lumbar vertebrae, cholangitis, suppurating gall-bladder, 
suppuration of the right kidney, stabs or crushes of the upper abdomen. 

Pathology. —The process consists of either: (i) A local peritonitis, which 
spreads from a neighbouring viscus by contiguity or gravitation, or by the 
lymph-stream towards the diaphragm; (2) A cellulitis which extends 
beneath the peritoneum from the liver or cellular tissue of the loins. 

The Bacteria are the B. colt and staphylococci in most cases. 

Description of the Varieties {Ftgs. 151, 152, 153) — 

1. RIGHT ANTERIOR INTRAPERITONEAL ABSCESS—Over one- 
third of all cases Between the right lobe of the liver and the diaphragm, 
in front of the right coronary and to the right of the falciform ligaments. 
It spreads down into the lorn and below the liver, so that in the majority 
of cases more than one fossa is involved. 




Fu. xsi.—Compoaite diagram of a sub- 
phienie absoeas. A, Si|dit-iided absoeta; 
A*, Left-aided abao^ 


Ftg. 153.—Dlamm of 
antenor type of subpbremc 
abacess: median vertical 
section. A, Abscess; C, 
Cokm; P, Pancreas; S, 
Stomach, with perforation 
on Its antenor walL 



P*g- XS3.—Dunam 
of posteror type of snb- 
phremo abscess. A, 
Abscess in the leaser 
sac of peritoneum; C, 
Colon; P, Pancteast 
S^StcMnach, perforated 
on its postcnor wall. 





388 " PERITONITIS 

Sul^renic Abscess—^Varieties, conttnued. 

Causes. —Appendicitis, liver and gall-bladder suppuration, gastric and 
duodenal ulcers, are the commonest, and occur in this order. The 
■ liver becomes adherent to the anterior parietos, and therefore does not 

become displaced. 

Signs. —The abscess forms between the right lobe of the liver and dia¬ 
phragm, pushing the latter up and causing signs of consolidation at 
the base of the right lung. 

2. RIGHT POSTERIOR INTRAPERITONEAL ABSCESS.—About one- 
eighth of the cases. Is between the right kidney and right lobe of liver 
behind right coronary ligament; is nearly always associated with the 
Tight anterior form of abscess 

Causes. —Appendicitis in the great majority. 

Signs. —An abscess extending below the right costal margin towards 
the right iliac fossa. 

3. LEFT ANTERIOR’ INTRAPERITONEAL ABSCESS.—Forms about < 
half the cases Lies between the diaphragm above, the left lobe of the 
liver and stomach behind, the adhesions between omentum and parietes 
below, the spleen to the left, and the falciform ligament to the right. 
Usually simple. 

Causes —Gastric ulcer in the majority. 

Signs. —An epigastric swelling, bounded by the mid-line and a line 
from the navel to the left costal margin, in which gas forms a movable 
area of tympanites. 

4. LEFT POSTERIOR INTRAPERITONEAL ABSCESS is the rarest of 
all varieties (4 per cent). It is contained in the lesser peritoneal sac, 
having the liver above, the transverse mesocolon below, the stomach in 
front, and the pancreas behind. 

Causes. —Posterior gastric ulcers. Disease of the pancreas and bile-duct. 
Signs are very obscure, being those of a swelling behind the stomach 
havmg the relations of a pancreatic cyst. 

5. RIGHT EXTRAPERITONEAL ABSCESS.—It forms between layers 
of right coronary ligament above back of liver, and pushes liver down 
towards abdomen. The space in which it forms is continuous in front 
with that between the layers of the falciform ligament, and behind with 
the retroperitoneal cellular tissue round the right kidney. 

Causes. —Hepatic and biliary suppuration in the majority of cases. 
Suppuration of the right kidney or head of pancreas, duodenal ulcer, 
and thoracic suppuration rarely. 

Signs. —Consolidation at the right base, with marked downward dis¬ 
placement of the liver. The abscess may point in the epigastrium 
or in the right loin. 

6. LEFT EXTRAPERITONEAL ABSCESS.—A rare variety {5 per cent). 
It forms between the layers of the left coronary ligament. 

Causes.— Suppuration of left kidney. Posterior gastric ulcer. Disease 

of the lumbar vertebrae Left empyema. 

Signs.— Consolidation at the left base, with an abscess pointing in the 
left loin. 

Symptoms.— 

History of previous symptoms, of dyspepsia, or livm* disease, is given in 
most cases, but the appendix cases usually are of acute origin witiiopt 
previous attacks. 
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Onset is sudden in more than half the cases, including nearly all the intra- 
peritoneal varieties. It is insidious in rather less than half, including 
all the extraperitoneal cases. 

Pain is situat^ over the site of the abscess, and is acute and stabbing m 
acute cases, dull and aching in the insidious ones. 

Vomiting. 

Diarrhoea follows temporary constipation. 

Pyrexia, with all its constitutional signs: complexion, tongue, sweating, 
etc. Swinging temperature. 

Rigors may occur and are of very ill omen. 

Leucocytosis is constant and well marked. 

Signs.— 

ABDOMINAL.—An abdominal Epigastric or Hypochondriac Swelung 
is found in two-thirds of all cases In the majority of the.se it is formed 
by an intraperitoneal abscess; in the rest by the liver pushed down by 
an extraperitoneal abscess The swelling does not move on respiration 
because it is hxcd by adhesions 

A Tympanitic Area which moves with the patient’s posture forms in 
front of the abscess in many cases. 

Tenderness and Rigidity are well marked over hepatic area. 

THORACIC.— Dullness at One or Both Lung Bases, with diminished 
breath-sounds, due to consolidation or compression of the lung, with 
or without pleurisy, friction sounds being heard in the former case. 
Pleural efiusion may occur at the lung base of affected side. 

The Heart may be displaced upwards, lateral displacement being much 
more characteristic of pleurisy 

THE ABSCESS MAY POINT either in the hypochondrium, or, more 
rarely, in the epigastrium or loin. 

* THE ABSCESS MAY BURST into- (i) The stomach, (2) Pleura; (3) 
Bronchus; (4) Peritoneum; (5) Intestine, (6) Externally. When 
this occurs into a viscus or mucous canal it often leads to cure, but into 
a serous cavity it is rapidly fatal. 

Diagnosis is made by attention to the history and signs of abdominal disease. 

IN PLEURAL EFFUSIONS, especially pyopneumothorax, the history 
and .ugns are those of lung disease. The heart is displaced laterally and 
not upwards. The breath-sounds are more widely abolished, and the 
area of amphoric breathing is much larger. 

IN HEPATIC TUMOURS AND ABSCESSES the liver moves with respira¬ 
tion, except in malignant disease, and there is much less tenderness or 
hectic. 

IN PNEUMOCOCCAL PERITONITIS WITH PNEUMONIA the peri¬ 
toneal condition is usually generalized; otherwise it would, in fact, 
constitute a subphrenic abscess. 

Prognosis. —About half of all cases die—all cases which are not operated 

on. The prospect after posterior operations is rather better than after 

anterior ones. 

TTroatment. —Free opening and drainage directly the diagnosis is made. 

The operations may be conducted by various routes according to the 

position of the abscess; only the ffrst two routes are common, 
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Subphrenie Abscess—^Treatment, continued. 

ANTERIOR ABDOMINAL ROUTE, for anterior intraperitoneal coUeC' 
tions, the general peritoneal cavity not being opened. A supplementary 
drain through the loin is often required, especially in right-sided cases. 

POSTERIOR ROUTE.—^The incision follows the line of the zxth and 12th 
ribs, which are resected; the diaphragm is incised below the level of the 
pleural reflection, the perinephric fold is opened, and the abscess is 
exposed and drained. The transpleural route is not employ^ if possible, 
as mortality is unduly high. 

OTHER ROUTES.—Anterior transpleural, lateral transpleural, subpleural, 
and lumbar openings may be required. The last is often necessary to 
dram collections of pus in the subhepatic pouch. 
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Chapter XXXV 

DISEASES OF THE APPENDIX 

ACUTE APPENDICITIS 
Anatomy of Appendix.— 

LENGTH.—Four inches, or anything between three-quarters of an inch 
and nine inches 

DIAMETER.—Quarter of an inch (unless distended). 

POSITION.—Base joins caecum one inch below the ileocaecal valve: Point 
marked on surface, middle of a horizontad line between right anterior 
supenor iliac spine and the mid-line. 

It is found in the following positions, in the order of frequency named, 
when inflamed, (i) At the ilcocaecal angle; (2) Behind the caecum; 
(3) In the pelvis; (4) On the outer side of the caecum; (5) Incaroerated 
in one of the retroperitoneal fossae; (6) In front of the caecum; (7) 
In the sacs of inguinal, femoral, or umbilical herniae 
DIRECTION, (i) Upwards and outwards behind the colon; {2) Down¬ 
wards and inwards over the pelvic brim; (3) Upwards and inwards 
behind the ileum 

GUIDE TO POSITION.—The muscular taeniae coli converge to it. 
STRUCTURE.—The following layers are found from within outward:— 

1. Mucous membrane, containing simple mucous glands. 

2. Submucous tissue, containing large solitary lymph follicles, each 
lymph follicle having a basal lymph sinus surrounding it on one side. 

3. An ill-developed musculans mucosae. 

4. A layer of circular muscle fibres. 

5. A layer of longitudinal muscle fibres. In one or two places 4 and 5 
are deficient, and through this ' hiatus muscularis' the submucous and 
subperitoneal layers are in direct communication, and by this channel 
bacterial infection often takes place. 

6. Subperitoneal connective tissue containing blood- and lymph-vessels. 

7. Peritoneum. 

ARTERY AND VEIN.—Branches of the ileocolic which run behind the 
ileum—Branch from left ovarian is probably only a pathological variation. 
MESENTERY.—The fold of peritoneum containing the artery in its free 
border—attached to the iliac mesentery. In 60 per cent of cases 
the mesentery stops two-thirds of th^ way along the appendix. This 
is the common site for perforation—i.e., the end of the mesentery. 

ILEO-APPENDICULAR FOLD AND FOSSA.—A recurrent branch 
from the artery of the appendix to the ileum lifts up a peritoneal fold 
and bounds a fossa of this name. 

Aetiology.— 

SEX,—Males to females as four to one. 




154'—Typical coidiboiis of wpeadicitis. A, Gangrene of portion beycmd a ccHicretim; B, Obliti 
OT Up bjr (dd inflam mation; C, Ulceration and sloughing, with liberatkm of a concreticm; O, Su 
Innammatioii with dilated vessels, and fat'laden mesenteiy. 






ACUTE APPENDICITIS 


PREDISPOSING CAUSES — 

Obstruction to ths Lumen of the Appendix —Swelling of mucous 
membrane—Kinking of a long appendix—Chronic constipation— 
Faecal concretions 

Obstruction to the Circulation —Owing to vessels lying behind the 
caecum Owing to the artery not runmng out to the end of the 
appendix 

Foreign Bodies —^Very rare 
EXCITING CAUSES — 

Micro-organisms — Bacillus colt and staphylococci are common Strep¬ 
tococci tubercle, and actinomycosis are rare 
Ulceration or Inflammation of the mucous membrane gives entry 
to the above 

Pathologloal Anatomy [Ftg 154) 

EROSION of mucous membrane by concretion, foreign body, or kinking 
MUCOUS MEMBRANE becomes generally inflamed or ulcerated Slough¬ 
ing from pressure thrombosis, or toxic action of bacteria 
BACTERIAL INVASION occurs through the bases of the mucous glands, 
or generally through the base of an ulcer Thence the lymphatic 
tissue is invaded, and by this means the process spreads to tiv* other 
coats and eventually to the peritoneum Bacterial infection of the 
peritoneum may occur without demonstrable perforation ulceration, 
or gangrene 

ARTERY IS OFTEN THROMBOSED —This will cause gangrene, as 
there are no collaterals to carry on circulation 

VEINS MAY BECOME THROMBOSED —Portal pyaemia and hepatic 
abscess may result This is exceptionally rare 

PERITONFUM —Plastic or suppurative inflammation 
WALL OF THE APPENDIX AS A WHOIL undergoes (i) Coagulation 
necrosis, or (2) bloughing or (3) Perforation 

CONCRETIONS occupy the lumen in a large proportion of the worst 
pases They are usually formed of a mass of bacteria agglutinated 
round some faecal residue In many cases they bring about ulceration, 
perforation, or gangrene 

FOREIGN BODIES, e g , pins, worms, or fruit seeds, are rarely present* 
and then may be related to the cause of the inflammation. 

1 HE LUMEN, in addition to being occupied by concretions, may undergo 
one or more of the following changes — 

1 It may be obliterated by destruction of the raucous membrane and the 
union of the submucous tissue This rarely affects the entire organ 

2 Stenosis may be produced at one point, as in the last case, or by 
kinking 

3 Dilatation of the lumen beyond the stenosis by either mucus or pus 

STRUCTURES IN THE NEIGHBOURHOOD — (i) Plastic peritonitis, 
(2) Suppuration limited by adhesions, (3) Diffuse peritomtis 

EXTENSION —^The caecum, ileum, and peritoneum in iliac fossa are 
almost always involved Omentum is generally involved Pelvis and 
uterine awondages are often involved Lower abdominal contents 
often. 'V^^ole of the abdominal contents rarely, 
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Acute Appendicitis, coraintud. 

▼nrletles.— 

z. Appendicitis without involvement of the peritoneum. 

2. Appendicitis with plastic peritonitis. 

3. Appendicitis with localized suppurating peritonitis. 

4. Appendicitis with generalized peritonitis. 

5. Rempsing appendicitis—^probably a succession of attacks similar to 

I, 2, or 3. 

CUaloal Blatory.— 

Group i.— WITHOUT PERITONEAL INVOLVEMENT.— 

Pain. —Sudden, sharp, and recurring at intervals; felt in right iliac 
fossa. Tenderness over this region. Usual to get pain referred to 
umbilical region preceding pain in right iliac fossa. 

Temperature. —Little or no rise. 

Digestion. —Loss of appetite, furred tongue, constipation. 

Anatomy. —.appendix is long, or kinked, and the mucous membrane 
is often ulcerated and the wall invaded by bacteria. 

Course. —Mild relapsing attacks. 

Group 2.— WITH PLASTIC PERITONITIS.— 

Onset, in this and succeeding types.—General abdominal pain, colicky 
and often referred to the umbilicus or epigastrium LAter, vomiting 
once or twice, and then after an interval local signs appear as given 
below. 

Fever. — Temperature rises to loi® or 102® F. 

Locally. —Rigidity of muscles of right iliac fossa, with a palpable mass 
at a later date. Most marked after third day. 

Tenderness at first over region of ileocsecal valve, one-third distance 
between right anterior superior iliac spine and umbilicus—McBumey's 
point. 

Course.— ^May subside and clear up in about three weeks. Very liable 
to relapse. 

Anatomy. —Local plastic peritonitis matting together caecum, appendix, 
ileum, and omentum. 

Group 3.— WITH LOCALIZED SUPPURATING PERITONITIS.— 

Onset. —Generally abrupt and severe. Often in the early morning 
during sleep. Sometimes preceded by malaise and indefinite padn 
and tenderness. 

Locally. —General abdominal distension and tenderness, most marked 
in right iliac fossa. 

Right iliac fossa presents: (i) Muscular resistance and tenderness for 
first three to five days, (2) Indefinite resistant mass for third to 
seventh day; (3! Mass becomes dull to percussion. 

Rectal examination shows marked tenderness on right side; boggy 
or fluctuating swelling later. 

Right leg drawn up if posterior abdominal wall muscles, as psoas, are 
irritat^. 

Temperature. —Rises to about 104° F., with occasional rigor. After¬ 
wards either: (a) Stays high, especially with gangrene; or (&) Drops 
while pulse increases. 

Respiration. —Almost entirely thoracic. Increased rate. 

PuLSB.-^Rises to zoo-xso. Occasionally remains slow throughout. 


ACUTE APPENDICITIS 
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Anatomy. —^Appendix is usually perforated or gangrenous, but suppurA^ 
tion may occur in the absence of gangrene, perforation, or ulceration. 
A collection of stinking pus is surrounded by adhesions. 

Abscsss Spreads : Down into the pelvis; up behind the colon to right 
kidney: through the abdominal wall; into upper abdomen. 

Abscess Bursts : Into bowel, caecum, ileum, or rectum. Very rarely it 
may point under the skis, or into peritoneal cavity. 

Digestive Organs. —^Tongue furred and dry. Constipation generally 
absolute. Vomiting severe at first and subsiding later. SmaU 

a uantities of mucus, pus, or undigested food can often be detected in 
^e motions. Rarely blood is pas^ by the bowel. 

Micturition is sometimes painful, and this generally indicates that the 
inflammatory process is adjacent to the bladder. 

Course. —Acute symptoms last about five days. Then usually subside 
and give place to those of a local abscess, or merge into (i) General 
peritonitis, or (2) Portal pyaemia. 

Group 4.— WITH DIFFUSE PERITONITIS.— 

Onset and early symptoms as in last group. 

Local Signs —Except for the right lower quadrant being most tender, 
there are no local signs. Signs of general peritonitis rapidly set in: 
abdominal distension, immobility, rigidity, and tympanites. 
Temperature. —High at first, generally falls, or may be subnormal 
during the rest of the illness. 

Pulse rises to 120, and gets more rapid and smaller. 

Anatomy. —Appendix is perforated or gangrenous. Thin, stinking, 
seropurulent exudation lies between the coils of intestine, unlimited 
by any adhesions. 

Course. —Patient dies in three to six days of general peritonitis. 

Group 5—RELAPSING APPENDICITIS — 

Recurrent Attacks of inflammation or of plastic peritonitis in or 
round a damaged appendix. 

Symptoms or signs are similar to (i) or (2). 

Recurrence occurs at intervals of months or years. Intervals tend 
to become shorter. Recurrent attacks may lead to an abscess; 
seldom or never lead to diffuse peritonitis. 

Anatomy. —Appendix may be: (a) Kinked, stenosed, dilated, its walls 
being invaded by bacteria, the peritoneum quite unaffected: or (&) 
Inflamed and bound down in a mass of adhesions. 

Diagnoais.— 

GENERAL SIGNS.—Abrupt onset of generalized abdominal colicky p ain 
then vomiting, then, with involvement of peritoneum, appearance of 
local signs. Tongue is furred, and constipation is the usual thing . 
Leucocytosis with a greatly increased proportion of polymoiphonuclear 
cells is always present with a peritoneal exudation or suppuration. In 
appendicitis it is never absent except in the mild cases where the peri¬ 
toneum is not involved, or the fulminating cases when the infection 
is so intense that there is no power of vital reaction. 

LOCAL SIGNS.—^Tenderness, pain, and resistance in right iliac fossa are the 
cardinal signs of appendicitis.’ Tenderness and swelling felt per rectum 
are of great help in diagnosis in a fat or distended subject, 
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'Acute Appendicitis—^Diagnosis, continued. 

THE DIAGNOSIS OF MILD OR RELAPSING CASES has to be made 
from:— 

Biliary Colic. —Jaundice. Often no rise of pulse or temperature. 
Tenderness in upper right quadrant. Radiation of pain through to the 
back between the shoulders. 

Rbnal Colic. —Pus, cells, or crystals in urine. Affection of micturition. 
Pain shooting into genitals or leg. 

Movable Kidney. —Kidney is felt to be mobile. Symptoms referable 
to micturition. 

OdPHORiTis.—^Enlarged, tender, or prolapsed ovary. Often disturbance 
of menstruation. 

Visceroptosis with large floppy caecum, often with Jackson's veil.— 
Attacks of pain in this condition are more frequent, of shorter duration, 
or may be constant pain in the right iliac fossa with frequent exacerba¬ 
tions. Relieved by recumbency. 

THE DIAGNOSIS OF LOCAL SUPPURATIVE PERITONITIS from:— 
Pelvic Abscess, especially parametritis. Uterus is felt fixed and 
displaced. 

Iliac or Psoas Abscess. —Signs of bone disease. Abscess is 'cold'. 
New Growth of Cacum. —History of constipation and diarrhoea. 
Abdominal distension of loifg standing. Mass is hard, well defined, 
and not tender. 

Early Intussusception. —Mass is not specially tender Alters in size, 
shape, consistency. Passage of bloody mucus per annm 
Colitis —Passage of large quantity of mucus or casts per rectum. 

Tenderness, if present, is over the whole course of the colon. 
Inflamed Uterine Appendages, e.g., pyosalpinx or small ovarian 
cyst.—By bimanual vaginal examination. 

THE DIAGNOSIS OF ACUTE DIFFUSE PERITONITIS from perforating 
gastric, duodenal, or intestinal ulcer; acute pancreatitis; acute intestinal 
obstruction, ruptured gall-bladder; ruptured extra-utenne gestation; 
ruptured pyosalpinx. 

PrognoslB is always a matter of doubt. 

BAD SIGNS —Absence of local resistant mass. Persistent high tempera¬ 
ture. Temperature low, with rapid pulse. General abdominal 
distension. Persistent hiccup. Absence of leucoc3rtosis, in the 
presence of grave signs of infection 

Treatment.— 

GENERAL.—Bed. Heat to abdomen Low diet, eg., whey or meat 
juices. Enemata: soap-and-water or turpentine. 

DRUGS.—Opium only as a preliminary to operation. Not when diagnosis 
is uncertain. Purgative medicine is always dangerous, because it is liable 
to cause perforation of an inflamed appendix, by causing active peristalsis. 
This is especially the case in children and it should never be given to them. 

OPERATION, with removal of appendix and suture of abdominal wall 
without drainage within the first 48 hours of the attack, is the treatment 
to be aimed at. 

There is still a gi^t deal of speculation as to the correct treatment of 
acute appendicitis, (i) All early cases: Immediate appendicectomy 



TUMOURS OF THR AFFSNOtX Wt 

indicated (3) Acute appendicitis with spreadti!^ pentonitiB wi^ul^ 
localization. Remove appendix lyitbout delay, especially m childrein 
(in whom the omentum in poorly developed) and the aged unless th»e 
IS some contra-indication, e g. cardiac disease, etc (3) Acute appendi¬ 
citis with localization The treatment of this group has produced 
much discussion One school advocates removal of appendix at 
whatever* stage it is seen unless it is obviously resolving on its own 
Others suggest removal after the acute pathological processes have 
resolved, 1 e, interval appendicectomy Usually agreed that within 
first 48 hours removal of appendix is justified, after this, expectant 
school of treatment treats ue case by the Oschner-Sherren method. 
Briefly this consists of ( 0 ) Treatment conducted m a ho^ital or 
nursing home under guidance of trained stafl (b) Physical signs 
carefully charted hourly pulse-rate—this is the important indication 
as to progress of disease (c) Nil by mouth, no aperients, no morphine 
After fifth day, if pulse satisfactory, small fluid feeds by mouth (i) 
Heat locally to abdomen, intravenous dnp saline, bowels opened 
by small glycerin enema if not open after fifth day If there 
IS a rise in pulse-rate of more than 10 points during first 24 hours, 
or vomiting, diarrhoea, or recurrence of pain as opposed to tenderness, 
then delayed treatment should be abandoned and appendicectomy 
performed If the condition resolves without incident, appendicec¬ 
tomy IS usually performed after an interval of 3 months 
Danger of Postponement op Operation is especially great m children 
Normal temperature and relief from the primary pain are no grounds 
for non intervention, because both these often accompany gangrene 
of the appendix 

Persistent Sinus or Fjecal Fistula after Operation —This may 
be due to (i) Failure to remove the appendix, (2) Part of the 
appendix having been left, (3) Base of appendix remaining open into 
the wound, (4) Sloughing of wall of the caecum, (5) A faecal concretion 
left behind, (6) An infected non-absorbent ligature Most of these 
conditions can be dealt with by opening up the wound Otherwise ileo- 
colostomy through a median incision will be necessary 

CHRONIC APPSNDZCXTXS 

Distinguish carefully between recurrent subacute appendicitis and chronic 
appendicitis Chronic appendicitis is relatively rare and produces reflex 
smptoms m stomach and duodenum—appendicular dyspepsia. Appendix 
shows fibrosis of the distal portion and obhteration of the lumen May be 
shown radiologically that the appendix does not fill adequately owing to 
obstruction. 

Treatmaat.—^Removal. 

TUMOURS OF THE APPRNDIH 

True carcinoma of appendix does occur, but is very rare Carcinoid or 
argentiform tumours are met with, usually in young females, they are 
benign and do not metastasize. 
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Chapter XXXVI 

INJURIES AND DISEASES OF THE 

STOMACH 


Bxamlnatlon of the Stomaoh.— 

INSPECTION AND PALPATION may reveal a tumour, or peristaltic 
contractions More elaborate methods of distension and auscultation 
have been superseded by X-ray examination. 

FRACTIONAL TEST MEALS.— 

Rehfuss's modification of Einhorn's tube is swallowed by patient first 
thing in the morning, having had no food for 12 hours previously. 
This tube is rubber, the size of a No. 6 catheter, having ‘a perforated 
bulbous end containing a weight This is swallowed until at least 
16 inches from teeth. 

The whole of the fasting juice is withdrawn, the nature and amount of 
this IS charted, and it is tested for presence of bile, starch, blood, total 
acidity, and free HCl. 

A pint of test gruel is then swallowed with tube in situ, and 10 c c. of 
gastric contents is withdrawn with a syringe attached to free end of 
tube every quarter of an hour until stomach is empty. 

Each specimen is tested for blood, bile, mucus, and starch, and the 
amount of free HCl and total acidity estimated. The records from 
the analysis of these specimens is charted against the time {Figs. 
155, 156). 

In normal stomach the acidity drops when meal is first taken, and 
then steadily rises owing to gastric secretion, to fall again as stomach 
empties and secretion ^minishes. The normal stomach empties in 
about 2 to 2^ hours. 

X-RAY EXAMINATION OF OPAQUE MEAL.—A meal containing 
three ounces of banum sulphate, which is opaque to the rays, is g^ven in 
bread and milk or gruel. The shadow shown on the fluorescent screen 
by the rays is observed, and the following points noted;— 

Position of Stomach. —Presence of ptosis, displacement of stomach 
by adhesions or tumour. 

Outline of Stomach. —^Tumours may show an irregular indentation 
on outline. An ulcer may show as a bulge or prominence of outline 
when filled with barium meal. Frequency opposite the ulcer there 
occurs a spasmodic contraction of the circular muscle coat of the 
stomach, showing as a marked indentation or incisura {see Fig. 139, 

p. 405)- 

Movements of Stomach. —^Normally the stomach is empty in just over 
2 hours. More rapid emptying occurs with duodenal ulcer, delayed 
emptying in pyloric stenosis. 

GASTROSCOPIC EXAMINATION, using a flexible gastroscope, is being 
increasingly used. 
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153*—^Typical curve of fractional test meal in gastric ulcer. 
Total acidity. Free HCl. 



Fig, 136 .—^Tyrpical curve of fractional test meal in duodenal ulcer 

S. F, Guy. 






















400 INJUBIES AND DtSEASES OF S'TOMACH 


FORBION BODIES XN THE STOMACB 
Varleilefl.— 

1. BODIES SWALLOWED BY ACCIDENT.—E.g., tooth-plates, whistles, 
nails by carpenters. Diagnosis usually by history aided by X rays. 

2. MULTIPLE BODIES SWALLOWED BY INTENT.—Patients are 
usually lunatics or hysterical women. 

3. BODIES THAT GROW FROM SWALLOWING MULTIPLE SMALL 
PARTICLES.—Pieces of hair, string, or wire swallowed at different 
times become welded to make a cast of the stomach. Hair ball or 
trichobezoar is found solely in young girls 

Symptoms. —^May be entirely absent, especially in small single bodies. 
Pam, vomiting, often streaked with blood, are common symptoms. Hair 
balls usually cause no symptoms until stomach is full; then pain, usually 
aggravated by meals, occurs; vomiting is unusual with hair ball. Occa¬ 
sionally a palpable tumour is present 

DiagnoslB. —X rays are of great value, as majority of swallowed bodies 
are opaque In hair ball, when opaque barium meal is given, the meal 
IS seen around the ball, spreading out over it as if forming a cup holding 
something in the stomach 

Prognosis. — Form of body is more important than size. Any article 
that can pass cardiac opening can usually pass through pylorus. Long 
articles like pencils, long nails, usually do not pass 

Treatment.— If the article is likely to cause perforation early operation 
should be advised. As long as no symptoms are present, and if from the 
shape of the body it is thought possible for it to pass the pylorus, no treat¬ 
ment is required. Give mashed potatoes or thick porridge by mouth; 
this will tend to coat the body and aid passage through pylorus Operation 
of gastrotomy should not be considered before a fortnight. Gastrotomy 
is required if after a reasonable time body is still present, if symptoms 
occur, or if body is obviously unable to pass. 

INJURIES OF THE STOMACH 

Subcutaneous Wounds.— 

CAUSES AND VARIETIES.— 

1. External Trauma — Rare, direct blow in epigastrium, such as in a 
a run-over accident. Only occurs if stomach is full; then sudden 

* rapid increase of pressure causes rupture to take place at weakest part 
of wall, i.e., along greater curve. 

2. Trauma from Within. —May occur from foreign bodies within 
stomach, passage of oesophageal bougie; distension of stomach with 
gas for diagnostic purposes These causes only bring about rupture 
when previous disease of stomach is present. 

3. Spontaneous Rupture. —Rupture of apparently normal stomach 
is very rare. It has occurred from severe muscular effort such as 
lifting or vomiting. 

SYMPTOMS.— 

Those of perforated gastric ulcer. 

Panetmilng Wounds.— 

VARIETIES.— 

X. Stab Wounds. —May occur in civil practice, but are very rare. 

2. Shot Wounds. —Common in militaiy practice.' 
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SYMPTOMS AND SIGNS.-^imilar to tho$o of ^rforation of'gastrio 
nicer. Haematemesis is common, escape of gastric juice is rare. The 
cause of death is most commonly severe internal haemarrhage. 

Treatment. —^Eaxly laparotomy and suture of wound of stomach. 

CONGENITAL STENOSIS OF TBS PTLORCS 

Consists of a great hypertrophy of the muscular coat of the pylorus, with 
dilatation of the rest of the stomach. It is found soon after birth, usually in 
the first six weeks. 

Pathology .-^There is great hypertrophy of the muscular coat of the pylorus, 
almost entirely of the circular fibres. This hypertrophy is wholly concentric 
so that the lumen of the pylorus is greatly diminished but seen externally 
there is no increased diameter of the pylorus. The mucous membrane is 
thrown into longitudinal folds. The h)rpertrophy ends abruptly at the 
duodenum, but fades gradually away towards the body of the stomach 
(^Ftg. 157). The rest of the stomach is dilated and its walls somewhat 
hypertrophied. 

Aetiology. —^The cause is still uncertain. Theories advanced are:— 

1. CONGENITAL ABNORMALITY —Unhkely, as usually no s}rmptoms 

axe present at birth. Not usually associated with other congenital 
abnormalities. • 

2. A RESULT OF SPASM —Cause of spasm said to be due to: (a) Inco¬ 
ordination of muscle fibres so that no relaxation occurs, (6) Hyper¬ 
acidity , (c) Hyperadrenalism. 

Olinloal Features.—It is much more common in male than female 
children. Ihe child at birth is usually quite healthy and of normal 
weight. There is usually an interval of i to 5 weeks or more before 
symptoms begin. 

VOMITING —At first slight and after each meal, later becomes character¬ 
istic of pyloric obstruction—namely, vomiting of large amounts at 
relatively infrequent intervals, 3 to 4 feeds being returned with each 
vomit. It is projectile, so that the contents of the stomach may be 
ejected a considerable distance. 

LOSS OF WEIGHT is continuous and extreme. The skin is shrivelled 
and dry. • 

CONSTIPATION is marked. 

VISIBLE PERISTALSIS in an obviously distended stomach is seen, 
especially after giving a feed. 

PYLORIC TUMOUR.—This is the most characteristic sign, and is patho¬ 
gnomonic of the condition. It is palpable in 80 per cent of cases. It 
IS felt as an elongated tubular mass about inches long and 1 inch in 
diameter at the site of the pylorus. It is often felt best immediately 
after a feed, and by supporting the child on the palm of the hand back 
upwards. 

Truatmtiit.—^Medical treatment in the past resulted in a mortality of at. 
least 80 per cent. General trend of opinion to-day is that when the condi¬ 
tion is diagnosed operation should be done. 
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Congenital Stenoi^ of the Pylorus—^Treatment, continued. 

RAMMSTEDT'S OPERATION has superseded all others. This consists 
in the complete division of the whole length of the h3rpertrophied area by 
a longitudmal incision down to but not including the mucous membrane, 
allowing this to bulge out {Fig. 157). No sutures are used except for the 
abdominal wall, (^eful post-operative nursing is essential. 

ACUTE DILATATION OF THE STOMACH 

A condition of rapid and enormous dilatation of the stomach, often ending 
fatally. 

Aatlology.— 

1. AS A POST-OPERATIVE COMPLICATION.—It occurs most com¬ 
monly after abdominal operations, especially on the gall-bladder, 
appendix, and pelvic organs; rarely after operations on the stomach. 
It may follow operations on the limbs and after local anaesthesia. 

2. AS A COMPLICATION OF AN ACUTE ILLNESS.—In pneumonia 
and typhoid. 

3. FOLLOWING INGESTION OF A LARGE MEAL—There may be 
no previous operation or illness. 

Pathology. —Post mortem there is an enormous dilatation of the stomach, 
often appearing to fill the whole abdominal cavity It is U- or V-shaped, 
with a sharp kink at the lesser curve. The stomach wall is very thin and 
stretched. The dilatation does not stop at the pylorus, but involves the 
duodenum, often stopping abruptly at the point on the third part of the 




Fig. 157 .—Congenital stenosis of pylorus. Lower figure shows the pylorus in 
section, with hypertrophy of the muscle coat, P, Pylonis; D, Dimenum. 
Upper figure shows Rammstedt's operation, the peritoneiim and muscle be^ 
divided, whilst the mucous membrane is preserved. 
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duodenum where the superior mesenteric vessels cross. In other cases 
the dilatation fades away into the ascending portion of the third part of 
the duodenum approaching the duodeno-jejui^ flexure. 

OauMtlon.—^Various theories suggested. It may be due to:— 
j. EXCESSIVE SECRETION.—^Tlus was thought to be so rapid that the 
stomach became paralysed. This theory does not explain the cause 
of the secretion, or the fact that the greater part of the distension is due 
to gas, not fluid. 

2. SPASM OF THE PYLORUS.—This does not account for the dilatation 
of the duodenum. 

3. OBSTRUCTION OF THE DUODENUM BY THE SUPERIOR 
MESENTERIC VESSELS.—This view is supported by the fact that in 
about a third of the cases the dilatation ceases abruptly at the point 
of crossing by the vessels. 

4 PARALYSIS OF THE STOMACH primarily, and then pressure of the 
dilated stomach on the duodenum.—Box and Wallace showed that post 
mortem a normal stomach can be enormously dilated with water by 
forcing it in frchn the cardiac end. The water does not pass through the 
duodenum even if the jejunum be cut across, or even if the superior 
mesenteric vessels and peritoneal folds in the neighbourhood be cut 
through. If, however, the distended stomach be lifted ofl the duodenum, 
the contents of the stomach pass easily through the duodenum. This 
is now the generally accepted view. It is a paralytic condition of the 
stomach possibly due to pulling on the S3mipathetic plexus round the 
coeliac axis 

Symptoms and Signs. —These usually do not arise until the second or 
third day after an operation—i e., until after the ansesthetic sickness 
has passed off. 

PAIN AND DISCOMFORT IN EPIGASTRIUM.—Often the first sign. 

Is constant, and is a feeling of distension. Not usually severe. 
VOMITING —This is the most marked feature. At first of small quanti¬ 
ties at infrequent intervals, later becomes more or less continuous. 
Vomited material is at first undigested food, then bile-stained, and later 
black or brownish from blood and bile. 

DISTENSION OF THE STOMACH —Distension of the epigastrium 
comes on early; most marked at first to left of middle line above the 
umbilicus; later becomes extreme. Outline of the distended stomach 
may be visible. 4 

SPLASHING OF STOMACH CONTENTS.—Readily obtained. Visible 
peristalsis is rare. 

PASSAGE OF STOMACH TUBE allows escape of large quantities of 
gas and fluid, often with such suddenness as to resemble an explosion. 
Stomach fills up again almost at once. 

GENERAL CONDITION OF PATIENT rapidly deteriorates. Collapse 
soon comes on, with intolerable thirst. 

Diagnosis. —Severe prolonged post-anaesthetic vomiting, vomiting from 
peritonitis, or from intestinal obstruction, is differentiated by the absence 
of localized abdominal distension, succussion spla.sh, and the characteristic 
evacuation of large quantities of gas and fluid by the stomach tube. 

Treatment. —Operations such as gastro-jejunostomy or gastrostomy are 
almost useless. The usual treatment is as follows. The patient is laid prone 
with a pillow under the chest and another under the pelvis, and the foot 
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Acute Dilatation of the Stomach—Treatment, continued. 

of the bed is raised. This position is maintained for as long and as often 
as the patient can stand it, e.g., 15 minutes‘every z hours. Frequent 
repeated evacuation of the stomach contents by stomach tube. One c.c. 
of p^tuitrin is given 8-hourly, with fir gi*- esenne 2-hourly for six doses. 
It IS important to give intravenous salines to replace fluids and chlorides 
lost. Occasionally one lavage of the stomach is sufficient to cure the 
condition, but often two or three attempts are necessary, and it is advisable 
to leave the stomach tube in situ until all signs of dilatation have passed. 

ULCBR OF THE STOMACH 

Ulceration of the stomach occurs in the following conditions:— 

1. Acute gastric ulcer or erosion. 

2. Chronic gastric ulcer. 

3. As a part of acute or chronic gastritis. 

4. From injury by foreign bodies or chemical erosions. 

5. Carcinomatous or sarcomatous ulcers. , 

ACUTE GASTRIC ULCER OR EROSION 

Pathology. —^The ulcers are usually multiple, and mostly found on the 
posterior surface and fundus of the stomach. They are small, 2 to 3 mm. 
in diameter, long or oval in shape, and have a characteristic sharp edge 
as if punched out of the mucous membrane The floor is smooth, and 
usually formed by the muscular coat; there is no infiltration. They heal 
readily without contraction. They tend to open the blood-vessels of the 
submucous coat During life no change can be seen on the peritoneal coat 
at the site of the ulcer, and after death they require careful search to see 
them, being best shown by holding up the stomach to the light and looking 
for light patches. These represent the ulcers 

Clinical FeatnroB. —^Acute gastric ulceration is found chmcally in the 
’ following conditions :— 

1. AS A COMPLICATION OF SOME OTHER DISEASE—Acute ulcers 
may occur in any septic intoxication, such as in acute suppurative 
appendicitis, or septicaamia, etc. Usually the history is that the patient 
is going downhill from some septic lesion, during the course of which, 
after a feeling of nausea, he vomits blood; this may be profuse, repeated, 
and fatal The haematemesis may be preceded by a few days' epigastric 
pain and vomiting after each meal. There may be no sign or symptom 
of gastric ulceration, yet post mortem multiple acute ulcers may be 
found. 

2. AS A CAUSE OF SEVERE H.®MATEMESIS —There may be a few 
days' or weeks’ history of gastric disturbance, such as pain after meals 
and vomiting, and then suddenly a large quantity of blood is vomited. 
This may be repeated and fatal. 

3. AS A DISEASE IN YOUNG WOMEN.—Often associated with anaemia. 
Pain in epigastrium definitely related to meals, coming on after them. 
Vomiting common, at the height of the pain. This does not give as 

complete a relief as in chronic ulcer 
Hsmatsmesis very common, and may recur. Often profuse, but 
seldom fatal. 

Tbnobrnbss, both superficial and deep, common in epigastrium. 
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Tnatment.^—Surgical treatment is nevo: required Rest in bed. LenharU's 
diet Haematemesis from an acute ulcer should be treated medical 
means 

GBRONXO OABTRZG ULOm 

Pathology.— 

ULCER —Often very large, frequently several mches in diameter Usually 
smgle, multiple only in 20 per cent or less Most commonly found m 
pylonc part of stomach, lesser curvature, and posterior wall of stomach, 
m that order of frequency {Ftg 158) 

Shape —Round or oval 

Edges —Rounded, indurated, and heaped up, unlike clear-cut acute 
ulcer Shows marked infiltration, so that whole mass may resemble 
carcinoma lymphatic glands never enlarged however 
Base —Formed by sclerosed tissues adherent to stomach, commonly 
pancreas or liver 

Depth —Considerable so that usually the pentoneal coat is involved 
Peritoneal Coat —Shows small vascular points around edge of ulcer 
radiating into surrounding pentoneal surface Often on surface is a 
fibnnous deposit, giving rise to adhesions 
The ulcer produces great contraction by healing In its extension it may 
open a large blood-vesstl outside the stomach, e g, the gastroduodensd 
or splenic artery ^ 

Gausatlon.—^The reason for an acute ulcer becoming chronic is not under¬ 
stood Bolton found great difficulty in making an acute ulcer become 
chronic experimentally repeated injection of gastro-toxic sera, increasing 
the acidity, feeding with bacteria when an acute ulcer was present, did 
not make it become chronic Ulcers occur in all parts of the gastro¬ 
intestinal tract bathed in gastric juice Theories — 

I EMBOLISM—Theory advanced by Virchow on the analogy of the 
size and shape and appearance of infarcts elsewhere Although it is 



Fig ijS —Gastne ulcer Pylonc portion 
of stomach aeon in louritudinal section A, 
Recant ulceration, B. Chronic ulcer in early 
stage of malignancy, C, Hjrpertropbied pylorus 
(X 4) 



Fig 1S9 —Radiogram after 
banum meal in case of chronic 
gastne ulcer A, Niche representiag 
crater of ulcer on lesser curve, B, 
Incisura or notch caused by spasm 
of stomach opposite ulcer 
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Chronic Gastric Ulcer—Causation, continued, 

possible to reproduce ulcers by artificially occluding vessels of the 
stomach, it is rare to find ulceration of the stomach in conditions where 
emboli of kidney and spleen are common, except where a definite septic 
element is present. 

2. THROMBOSIS.—^There is some evidence to show that thrombosis of 
gastric vessels is followed by ulceration, but usual type of ulceration 
is not associated with general arterial degeneration, nor does it occur in 
patients sufiering from peripheral throm^sis. 

3. NEUROPATHIC DISTURBANCE—In spinal lesions and injuries 
of the coeliac plexus, and after section of the vagus, ulcers may occur. 
They have been known to occur also in lesions of the hypothalamus 
possibly affecting the parasympathetic centre. 

4. BACTERIAL INFECTION —^There is a considerable amount of 
evidence to show that acute ulcers are directly dependent upon a septic 
infection, e.g., in the mouth, tonsils, and especially the appendix. The 
path of the infection is probably by way of the blood-stream. It is 
probable that an inflammation of the l3rmphoid follicles arises by infec¬ 
tion from the original focus; these become enlarged and inflamed and 
later necrotic, giving rise to ulcers. 

5. SPECIFIC GASTRIC POISONS —Bolton showed that by injecting 
the gastric cells of one animal into another of the same or different 
species he was able to prepare a gastro-toxic serum. If this serum was 
injected into an animal of the same species as that from which the gastric 
cells were obtained, acute ulcers rapidly formed in the stomach. These 
ulcers were due to the acidity of the gastric juice after the cells had been 
injured by the gastro-toxic serum, since if the HCI of the gastric juice 
was neutralized by giving doses of sodium bicarbonate before the injec¬ 
tion of the serum, these ulcers did not form. 

Aetiology. —Men suffer more often than wpmen—83 men to 81 women 

(Moynihan). Age. 30 to 50. 

Symptoms.— 

PAIN.— 

Site. —In epigastrium or lower thorax. Later in the history it radiates to 
whole epigastrium, and later still to back between the shoulder-blades. 
Relation to Food. —This is extremely constant; the pain appears at a 
definite time after each meal, varying from ^ to 2^ hours. The 
time is constant in each attack and after each meal. It never comes 
on while food is being taken or immediately after a meal, but there is 
always a free interval between the meal and the onset of pain 
The pain continues for some time, and disappears as the stomach empties. 
There is always a painless interval before the next meal. The rh3r^m 
of gastric ulcer pain is: Food, comfort, pain, comfort; then food, 
comfort, pain, comfort. This is constant during the attack. The 
pain is immediately relieved by vomiting. It is also relieved by 
bismuth or alkalis. The site of the pain is no indication of the site of 
the ulcer. If pain comes on early after meals the ulcer is generally 
near the cwliac orifice; if late, the ulcer is near the pylorus. 

VOMITING.—Only present in about 50 per cent of cases. It occurs at 
ihe height of the pain, and immediately relieves it. 
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H^MATEMESIS.—Only occurs in about 25 per cent of cases, 

APPETITE.—Generally good. The patient often says he would like to 
eat anything, but is afraid to do so on account of the pain after. 

GENERAL CONDITION.—In early stages of disease patients are fat and 
well Later they come to look ill, and lose weight 

TENDERNESS —^There is usually no superficial h3^eraBsthesia, but deep 
tenderness is usually present over mid-point of pyloric plane. 

The above symptoms, of which pain is the most prominent, occur in attacl^. 
Eadi attack lasts 2 to 6 weeks and then disappears, whether medical 
treatment is given or not A period of complete relief follows for 2 to 6 
months, when another attack occurs, either without cause, or after a chill 
or over-exertion This periodicity of attacks is extremely characteristic 
and almost pathognomonic of chronic ulcer. In the attack the symptoms 
are as described above, and the pain is constant in its appearance after 
each meal The history of these periodical attacks usually extends for 
years In the later years the attacks tend to lengthen in duration and 
have a shorter interval of freedom between 


Signa.— 

TEST MEAL —Free HCl and total acidity are slightly raised. Fractional 
test meal shows somewhat increased acidity and digestion lasts longer 
{see Fig r55, p 399) 

X-RAY —Position of stomach is often higher than usual, being drawn 
up by puckenng of gastrohepatic onientum. 

Outline of stomach shows a crater-like niche on lesser curve (banum in 
ulcer cavity), opposite to which is a well-marked persistent indentation 
or notch on the greater curve caused by spasm {Ftg 139) In expert 
hands X-ray examination gives 95 per cent correct diagnosis. 

GASTROSCOPY —Exact diagnosis of size and activity and response to 
treatment is obtained by visualization of the ulcer by gastroscopy No 
ulcer may be considered healed because symptoms have disappeared, as 
temporary remissions are characteristic of the condition. 

Treatment. —In younger subjects with a short history, medical treatment 
should always be given a thorough trial Healing of the ulcer must be 
secured as confirmed by radiology and/or gastroscopy 
In older subjects with a long history of ulceration surgical measures are 
advised, because, (i) Healing of the ulcer is not now likely; (2) Relapse 
later is almost certain, (3) Complications are likely to occur. Surgical 
treatment may be as follows — 

Gastrojejunostomy for ulcers with stenosis at the pylorus 
Conservative Excision op the Ulcer for small ulcers on the lesser 
curve 

Partial Gastrectomy is the ideal for all types, but carries a greater risk. 
Combination of Excision and Gastro-enterostomy. 

The Complioatlone of Ohroaio 0Mtiio Ulcer 
1. Aoute Oomplloatlone 

1. Perforation. —^Perforation may be aaUe, leading to diffuse peritonitis and 
possibly later subphremc abscess; or sHbacute, causing local pentomtis and 
subphrenic abscess. 
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Comfdications of Gastifc Ulcer—^Perforation, eowUnued. 

ACUTE PERFORATION.— 

Frequency. —Occurs in 15 to 20 per cent of cases. 

Site of Ulcer —The anterior wall is perforated in more than two-thirds 
of the cases. Acute ulcers which perforate are near ^e cardiac end 
more often than the pyloric. The reverse holds with chronic ulcers. 

Sex and Age. —Are those of chronic ulcer, viz., men more than women. 

Size of the Perforation. —^Varies from a minute aperture to one 
admitting two fingers. 

History of Preceding Dyspepsia fs usually present, but is absent in 
about 10 per cent of the cases. 

Symptoms and Signs.— 

Pain, sodden and excruciating. 

Shock and collapse, rapid, severe, and increasing 
Vomiting often occurs once and is rarely repeated. 

Rigidity of upper abdomen: very hard and tender, and board-like. 
Liver dullness is obscured by gas. 

Shifting dullness occurs in the flanks. 

Signs of local peritonitis occur in the subacute cases; (1) In epigastrium, 
especially round pylorus; (2) In region of right iliac fossa; (3) As 
a subphrenic abscess. 

Diagnosis. —The sudden onset of acute epigastric pain with marked 
shock, followed by board-like and excessively tender epigastrium, in 
the majority of cases renders the diagnosis easy. 

Treatment -^pen the abdomen in the midline above the navel. 
Examine the anterior gastric surface, beginning at the cardiac end, 
and then the posterior surface through an opening in the gastrocohc 
omentum. Close the perforation with a double layer of stitches If 
this is impossible, sew omentum over it. Perform gastro-jejunostomy 
only if pyloric stenosis renders this imperative, and this is exceedingly 
rare, 0-5 per cent of cases. 

Prognosis after Operation depends on: (i) Condition of stomach— 
the fuller the stomach the worse the outlook; (2) Time between opera¬ 
tion and perforation—if less than twelve hours the outlook is good, if 
more than thirty-six it is almost hopeless in acute cases; (3) Size of 
the perforation. 

2. Bsemorrhago.— 

CAUSES (of hsmatemesis in general).— 

Trauma. —Blow or foreign body. 

Gastric Ulcer —Acute or chronic. 

Other Surgical Conditions. —Cancer, aneurysm, appendicitis. 

General Diseases. —Hepatic cirrhosis, purpura, scurvy, cardiac disease, 

. leukaemia, enteric fever, septicaemic conditions. 

HEMORRHAGE FROM ULCERATION is, apart from traumatism, the 

only form amenable to direct treatment 

Source of the Bleeding is from capillanes in most acute ulcers, and 
from arteries in the chronic ulcers and the most severe and fiital forms 
of bleeding. The splenic, gastro-duodenal, and right gastro-epiploic 
arteries axe those most often eroded. 

Ik Acute Ulcer only the small vessels are eroded, and there is no 
induration to prevent l^eir natural closure. 
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Trtaimeiti. —(x) Absolute rest. Sacking ice. Ice to the epigastrium. 
Feeding endrely^ by the rectum lor some da^. Morphine for restless¬ 
ness. Adrenaline chloride, i-iooo solution, lo min. by mouth. 
Blood transfusion. Later, Lenhartz diet. (2) C^eration is rarely 
necessary, and only when the above has failed. The stomach must 
be opened and the bleeding area ligatured. A gastro-enterostomy 
should be performed also, to keep the organ at rest. 

Ik Chrokic Ulcer there are usually signs and history of a long-standing 
dyspepsia. The bleeding may be insidious at first, like that of second¬ 
ary haemorrhage. When severe it comes from eroded arteries which 
cannot contract or retract Because they are buried in adhesions. 
Tteaiment .—Medical treatment as above whilst haemorrhage continues; 
« when stopped, and patient's general condition is better, then operate. 

2. Chronlo Complioationa 

1< Adhesion to the Liver and Panoreas. —This and the succeeding three 
complications give rise to a characteristic change in the symptoms of 
chronic ulcer, in that the symptoms lose their periodicity. For years there 
may have been a regular periodicity in the occurrence of each attack, but 
when the ulcer begins to erode the liver or pancreas, the attack lasts much 
longer, six months or more. In addition, other features are:— 

Pain is more continuous throughout the day, but still increased by food. 
It is much more severe, and now often radiates more widely, oyen up 
to the left shoulder 

Vomiting as before, and when present still gives complete relief to the pain. 
General Condition is distinctly poorer. Patients often show loss of 
weight and ansmia, thus suggesting carcinoma. 

X-RAY Examination is often characteristic, revealing the pocket of the 
ulcer fixed in liver or pancreas. 

DIAGNOSIS.—Often difficult from carcinoma. 

TREATMENT.—Gastrojejunostomy has not had such success with this 
complication as direct attack on the ulcer, whether by excision, cautery, 
or knife, with gastrojejunostomy. Partial gastrectomy gives the best 
results. Gastrojejunostomy in 'Y' is suitable for large adherent ulcers 
incapable of treatment by other methods. Temporary improvement 
can be obtained by jejunostomy m the very wasted case. Later, more 
radical measures may be undertaken. 

2. Pyloric Obstrnotion.— 

CAUSES.— 

1. Gastric and duodenal ulcer. 

2. Gastric tumour. 

3. Perigastric inflammation with adhesions. 

4. Carcinoma of stomach. 

CLINICAL FEATURES.—When occurring as a complication of chronic 
gastric ulcer there is usually a long history of periodic attacks of gastric 
ulcer symptoms in which, as the ulcer is near the pylorus, the onset of 
pain after meals occurs late. The attack lasts longer and longer with the 
onset of obstruction until the characteristic symptoms appear. 

Pain is much less, but constant throughout the day. It is stiU increased 
by food. 

Vomiting is now constant in the attack, and occurs at infrequent intervals 
(once in a day or two days); it is large in amount, the contend of 
several meals being vomited. 
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Comirfications of Gastric Ulcer—^Pyloric Obstruction, witHnued. 

General Condition becomes poorer. 

Physical Signs of distension of the stomach may be seen, with visible 
peristalsis. Splaahing is easily elicited. A tumour of the thickened 
pylorus may felt. X rays show great gastric retention. 

TREATMENT.—Pyloric stenosis usually means that the ulcer is healed 
and the s3anptoms are purely due to the cicatrization. Gastro-entero- 
stomy therefore gives the most satisfactory results. If signs of active 
ulceration are still present or any suspicion of malignant change, then 
gastrectomy should be performed. 

3. Hour-glass Constriotlon.— 

CAUSES.—Perigastric adhesions resulting from an ulcer. Perforation 
and adhesion of an anterior ulcer. CicaMzation of a transversely placed 
median ulcer. Carcinoma, either primary, or secondary to an uker. 

ANATOMY.—The stomach is divided by a transverse constriction into 
two equal or unequal parts The constriction is usually about the 
middle; it may be so narrow that a catheter can scarcely pass its lumen. 
Great puckering and scarring from ulceration are present, and indicate 
the causation. 

CLINICAL FEATURES.— 

Symptoms. —Loss of periodicity of simple ulcer. Pain more constant 
and of increased seventy. Vomiting now more frequent If cardiac 
pouch small, regurgitation takes place after a few mouthfuls, resem¬ 
bling cBsophageal obstruction If cardiac pouch large, due to con¬ 
striction being nearer pylorus, vomiting resembles that of pyloric 
obstruction. Almost all cases due to chronic ulcer occur in women; 
those occurring in men are all due to carcinoma. 

Special Physical Signs — 

1. Fluid introduced through a tube cannot be all returned. 

2. A gush of putrid fluid after washing the stomach clean. 

3. Splashing felt after the stomach has been emptied by siphonage. 

4 X rays show two cavities separated by a narrow channel of con¬ 
siderable length. This is the only reliable investigation, as it 
gives valuable information as to the size of the pouches present. 

TREATMENT.— 

1. Gastroplasty. —A division in the long axis of the stomach of the 
stricture, which is sewn up transversely. Only suitable in the absence 
of adhesions and induration. 

2. Gastro-anastomosis. —Making a large anastomotic opening between 
the two pouches. It is successful only in the absence of pyloric 
stenosis, and only if the ulcer has healed. 

3. G astro-enterostomy.— Uniting the cardiac compartment to the 
jejunum. 

4. Partial Gastrectomy. —Necessary in malignant and advisable in 
some simple cases. 

4. Onset of Csrolaemn. —^The fr^uency with which carcinoma occurs 
in a chronic ulcer is variously estimated. Figures varying from 4 to 80 
per cent are given as the proportion of all cases of carcinoma of the stomach 
in which evidence of previous chronic ulcer exists; probably the true inci¬ 
dence is nearer the lower figure. When occurring as a complication of 
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ulcer, th^ is a loss of periodicity of the symptoms, the last attack lasting 
some months with more or less constant pain, though stiU increased by food. 
The pain may not be so severe, but signs of general deterioration of the 
patient soon occur. 

DUODBKAL ULCER 

Duodenal ulceration is similar to that of the stomach, and often occurs 

at the same time, but there are certain important characteristic differences. 
Frequency is about a quarter, or less, that of gastric ulcer 
Situation. —Almost always in the first part of the duodenum; remainder 
may occur as far down as the level of ampulla of Vater. 

Number.— Often multiple, one being opposite to another. 

Gastric Condition. —In about 5 per cent there is an associated gastric 
ulcer. 

Age. —All ages are liable. 

Sex.—^M ales are much more frequently affected than females: about four 
to one. 

Symptoxna are usually similar to those of gastric ulcer, pain, vomiting, and 
excess of free HCl being the rule (see Ftg. 156, p. 399). Special character¬ 
istics are:— 

1. Many cases are quite latent and only discovered post mortem 

2. Many cases are quite latent until a severe perforation or bleeding pccurs. 

3. The Pain is dull and aching or burning, felt to the right of the midline. 
It occurs three to four hours after meals, and often appears to be relieved 
by food (‘hunger pain'). Attacks of pain lasting for two or three weeks 
are followed by intervals of freedom from pain lasting for months. The 
attacks are more frequent in cold weather. The pain conics on with 
great regularity at the same time every day. 

4. Bleeding is not so frequently observed as in gastric ulcer, because it is 
not looked for in the faeces. It may occur as haematemesis or melaena. 
Or it may be quite masked in severe or fatal cases, the patient bleeding 
to death into his own intestine. The gastroduodenal or right gastro¬ 
epiploic arteries are those most often eroded 

Varieties. —As in gastric ulcer, they are either Acute, with a special liability 
to perforation, or Chronic, with liability to haemorrhage and cicatrization 

Compllostlons.— 

H/EMORRHAGE.—Is more likely to be fatal, and less amenable to medical 
treatment, than in gastric ulcer. 

PERFORATION.—It is more frequent and more fatal than in gastric 
cases. It is very liable to be mistaken for acute appendicitis, because 
the exudation gravitates into the right iliac fossa. 

In subacute or chronic cases a subphremc or other Abscess, or an internal 
or external Fistula, may occur. 

CICATRICIAL CONTRACTION produces symptoms and signs indis¬ 
tinguishable from those of pyloric obstruction, and the condition must 
be treated in the same way. 

OCCLUSION OF BILE-DUCTS, with lithiasis and jaundice .) 
PANCREATITIS, from occlusion of the pancreatic duct, j ^ 
CARCINOMA is so rare a development of duodenal ulcer as to be practi¬ 
cally negligible. 
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Troatmont. —In younger subjects medical treatment must be given a thor¬ 
ough trial. Healing of the ulcer demonstrated by radiology must be 
secured—^relief of symptoms is insufficient. When medical measures fail, 
then surgical intervention is necessary. If a young subject, the ulcer is 
clearly vicious in type and radical measures—^partial duodenectomy, partial 
gastrectomy, etc.—are necessary. Gastro-enterostomy in older subjects 
with low acidity. 

SIMPLE TUMOURS OP TBS STOMACH 

Varlottea. —Adenoma. Myoma. Cysts. These are all very rare, but may 
cause signs of: (i) A very movable epigastric tumour; (2) Attacks of 
vomiting caused by the tumour catching in the pyloric aperture. 

ADENOMA occurs as a pol3^oid mass with a narrow pedicle. Possibly 
it is a precursor of malignant disease. 

MYOMA may grow inside or outside the viscus. 

'CYSTS grow between the coats of the stomach or between the layers of 
omentum. They are probably formed by a budding off of an outgrowth 
from the stomach. 

TREATMENT.—Removal, with careful microscopical examination. 

SARCOMA OF THE STOMACH 

These form about 5 per cent of all malignant gastric growths 

Varieties. —^Lymphosarcoma or spindle-celled. 

SYMPTOMS AND SIGNS are the same as in carcinoma, but gastric dilata¬ 
tion is not so common. Also it is more usual for a large movable tumour 
to be formed than in the case of cancer The spindle-celled variety may 
form a polypoid mass capable of local removal. 

. CARCINOMA OF THE STOMACH 

Aetiology. —^More common in men than women. Age: forty to seventy 
includes most of the cases; may occur at thirty, or even younger. Clmonic 
gastric ulcer is sometimes its precursor. 

Anatomy.— 

REGION AFFECTED —Pylorus in 60 per cent; lesser curve, and cardiac 
end, about lo per cent each; other sites together, 15 per cent; general, 

5 per cent. 

NAKED-EYE APPEARANCE ~ 

1. Common Type —Annular growth round the pylorus Pyloric canal 
obstructed or obliterated. (»rowth ends abruptly at the duodenum; 
extends farther along lesser than greater curve. Stomach wall is 
thickened to half an inch or more. Muscle is hypertrophied in and 
near the growth. Mucous membrane is often destroyed by ulceration. 
Peritoneal coat is thick and puckered. 

2. Soft Fukcating friable mass, with infiltrated base. 

3. Excavated Ulcer, with everted edges. 

4. General Infiltration and contraction of the whole organ^the 
' leather-bottle stomach 
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HISTOLCXJY.— 

1. SPHBROiDAir>CBLLSD CARCINOMA.—Over 6o per cent. Generally of a 
scirrhous type. Columns of spheroidal cells invade all coats. 

2. CoLUMNAR-CBLLED Carcinoma.—R ather less than 40 per cent. Bases 
of the gastric glands invade the deep tissues. Growth consists of 
atypical glandular alveoli. 

Both these forms are liable to certain modifications: {a) Colloid 
degeneration; (b) Encephaloid; or (c) Scirrhous type. 

3. Squamous-cbllbd Carcinoma growing from the oesophagus. 

EXTENSION.— 

To THE Lymph-glands along the lesser curve; in the portal fissure of 
liver; round coeliac axis; and finally to left supraclavicular glands. 

To THE Peritoneal Surface, and thence by adhesions to liver, pancreas, 
colon, peritoneal cavity, anterior abdominal wall 

The Great Omentum early becomes permeated with cancer cells. 

The Pelvic Cavity may be engrafted by secondary growths compara¬ 
tively early (probably by trans-coelomic implantation), and Douglas's 
pouch should always be examined for such growths. 

Masses of glands may obstruct the portal vein and thoracic duct. 

Submucous Tissue is always invaded much more than the muscular or 
serous coats, and it is in this tissue that the most advanced edge of 
the growth is found. 

Lesser Curve.—^T he most marked extension in most cases is along the 
lesser curve, following the line of the lymph-stream which leaves the 
stomach with the coronary artery [Ftg i^). 

Duodenum. —Usually, even in advanced cases, the growth stops abruptly 
at the pylorus. 

Ssrmptoma.— 

1. CARCINOMA OF LESSER CURVATURE.— 

a. Insidious Onset —First .stage is often not referred to stomach, but 
patient first complains of weakness and loiis of energy, loss of weight 



Fig. z6o.—Lympbatks of the stomach. A, Glands round coronary artery; B, Glands 
along leaier curve; G, Subpyloric group: D, Group along greater curve; E, Group at the 
fundus. Note that A, B, and C are the important groups Involved in the qwead <n cahcer 
of the stomach. All of these are liable to Involve the pancreas by adhesion and invasion. 
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Cardnoma of the Stomach—Symptoms, eouHnmd. 

and appetite. Later tiiere appears some discomfort or sense of fullness 
of ill-defined nature after mesUs. This becomes more or less constant, 
but is accentuated after meals. Later, vomiting or regurgitation of 
small quantities of foul fluid occurs, although ^s may be entirely 
absent. The S3rmptoms progress until emaciation, presence of gastric 
tumour, or secondaries make the diagnosis dear. Jaundice from 
secondary deposits (in the portal fissure) may be the outstonding feature. 
b. Following Gastric Ulcer. —^The previous history is that of many 
years of periodical attacks of typical chronic gastric ulcer. With 
the onset of carcinoma there is a loss of periodicity, the last attack 
being different from the others: it has lasted longer, and the pain is 
now constant throughout the day, though still being made worse by 
{ood. The pain as a whole is not so severe as previously. The sym¬ 
ptoms outlined under (a) above appear. 

2. CARCINOMA OBSTRUCTING THE PYLORUS—There will be a 
history of a few month' epigastric pain, more or less constant, but in¬ 
creased by ''ach meal and worse at the ^nd of each day. Vomiting is 
early and is large in amount, shows evidence of decomposition, and occurs 
at relatively long intervals. It gives some relief to the pain. There is 
loss of appetite and marked loss of weight. On examination, visible 
peristalsis and splashing will be present, and a tumour is able to be 
palpated The symptoms are thus those of a chronic ulcer obstructing 
the pylorus, but of more rapid progress, and with a history of only a few 
months' preceding dyspepsia, instead of, as m chronic ulcer, many years 
of dyspepsia. 

3. CARCINOMA OBSTRUCTING THE CARDIAC ORIFICE.—The 
condition starts insidiously; loss of energy, loss of weight, then pain in 
epigastrium occur. The pain is present after each meal, and may persist 
throughout the day. Vomiting occurs early, and consists of a regurgita¬ 
tion of stomach contents. Later, symptoms of oesophageal obstruction 
arise, the pain occus during the actual swallowing of food, and there is 
difficulty in the passage of food. 

4. SILENT GROUP.—Patients seek advice for general malaise, tiredness, 
and anaemia. Nothing to point to a carcinoma of stomach. Discovered 
during routine examination. 

Physloal Signs.— 

TUMOUR.—Small, movable, and at level of 9th costal cartilage to the 
right of the midline in a pyloric growth. Indefinite epigastric mass 
indicates involvement of the body of the stomach, probably lesser curve. 
The mass, when seen early, moves easily up and down on respiration 
and less so from side to side. 

GASTRIC CONTENTS.—Absence or diminished free HCl is found in 
about 80 per cent of cases. HCl is usually present in cases developing 
on site of a chronic ulcer. There may be presence of lactic and butyric 
aads, sarcinae. Boas-Oppler bacilli, and particles of growth. The vomit 
rarely contains free blood, but often contains intimately mixed altered 
blood of brown colour known as ' coffee-grounds voimt'. 

X-RAY EXAMINATION.—^This shows impaired motility of stomach 
wall, with a filling defect at site of growth. This is a valuable means 
of diagnosis. 
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IN LATE STAGE^—There is excessive emaciation, lemon or jaundiced 
skin, and loss of elasticity of skin. In the abdomen there is a hard 
mass in tiie epigastrium, with enlargement of the liver. Ascites. (Edema 
of legs. Severe pain in back and epigastrium. There may be a mass 
of glands in the left supraclavicular region from secondaries traversing 
the thoracic duct. 

Dlanaoeie,—Ought to be made in the early stages if possible. In the 

majority of cases, when the second stage is well marked radical treatment 

is impossible. At the present time exact diagnosis is made by; (i) Barium 

meal examination; (a) Gastroscopy (valuable in early doubtful cases); 

(3) Laparotomy. In cases of doubt laparotomy should be always advised. 

IN SIMPLE CHRONIC DYSPEPSIA, the wasting is not marked.> There 
is no definite alteration in gastric contents. 

IN SIMPLE DILATATION of the stomach or with an ulcer, HCl is present. 
Symptoms and emaciation rapidly improve with lavage. 

IN INFLAMMATORY ADHESIONS round the gall-bladder, an indefinite 
mass may be present. A history of gall-stones or jaundice. Not much 
wasting. HCl present in stomach. 

DOUBTFUL CASES —All cases in patients over forty-five in whom pain 
and wasting do not yield to treatment, should be submitted to an explora¬ 
tory operation. 

Treatment.— * 

PALLIATIVE.—(i) Drugs, {z) Diet; (3) Where obstruction is marked— 
gastro-enterostomy. 

RADICAL.—Partial gastrectomy. This should be undertaken wherever 
feasible, as it offers the only chance of success. Contra-indications are: 
(i) Secondaries in the liver; (2) Secondaries in the portal glands; (3) 
Secondaries in the peritoneum; (4) Excessive fixity. When doubt 
exists the patient should be subjected to partial gastrectomy. 
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Chapter XXXVII 

INTESTINAL OBSTRUCTION 

Causes.— 

USUALLY ACUTE.—(i) Strangulation by bands and through apertures, 
inchiding herniae, internal and external, (2) Kinking; (3) Volvulus; (4) 
Intussusception; (5) Obstruction due to foreign bodies; (6) Paralytic 
ileus 

USUALLY CHRONIC.—(6) Stricture; (7) Tumours growing from the 
bowel wall; (8) Pressure of tumours outside the bowel; (g) Faecal 
accumulation. 

Bsx and Age —^The male sex is specially prone to hernia, volvulus; the 
female sex to pressure by tumours, obstruction by gall-stones, and faecal 
accumulation; children to intussusception and congenital stricture; 
patients over fifty to malignant growths. 

General Pathology of Obstruction without Strangulation as produced 
by any form of stricture or now growth.— 

THE BOWEL BELOW THE OBSTRUCTION is empty and contracted 
The ballooned rectum below a rectal stricture is the only exception to 
this. 

THE BOWEL ABOVE THE OBSTRUCTION is dilated and hyper¬ 
trophied in proportion to the chronicity of the case. The mucous 
membrane is thick, catarrhal, and ulcerated The ulcers (when the 
obstruction is in the colon) are specially common just above the obstruc¬ 
tion, at the caecum, and in the lower part of the ileum. 

THE ULCERS usually cause death by perforative peritonitis, but they 
may form chronic faecal abscesses or fistulae, or very rarely a bimucous 
fistula, which relieves the obstruction. 

SACCULATION OR POUCHING may be marked in either gut, but is 
commonest in the large The pouches are sometimes filled with fruit- 
stones. Gangrene of the gut may rarely occur above the obstruction. 

General Pathology of Strangulation as produced by a hernia or volvulus.— 
THE INTENSITY OF THE CHANGES and of the symptoms depends 
upon: (i) The site of strangulation, being much more severe in the small 
than in the large intestine, (2) The length of gut involved; (3) The 
tightness of the strangulation, i e., the degree of vascular occlusion. 
THE GUT ABOVE THE STRANGULATION is red,' congested, and 
distended with gas and fluid. Ulcers or gangrene above the site of 
strangulation are very rare. 

THE GUT BELOW THE STRANGULATION is pale and empty, but 
very rarely may be the seat of some enteritis. 

THE STRANGULATED LOOP becomes congested, oedematous, greatly 
distended with gas. Later its surface loses its lustre, is covered with 
sticky exudation, the colour becomes puiple and black, and the* gut 
gangrenous. 
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AT THE LINE OF STRANGULATION ulceration and linear gangrene 
are common, especially in the proximal loop (for further details, ste 
Strangulated Hernia, p. 445). 

THE CHIEF FACTOR IN-STRANGULATION is the vascular occlusion. 
This produces thrombosis of the vessels, great meteorism from decom¬ 
position of the intestinal contents, dea^ of the tissues, with passage 
through them of bacteria. 

Ollnloal Varieties. —(i) Acute ; (2) Chronic ; and (3) Chronic ending in 
acute. 

ACUTE OBSTRUCTION 

Causes. —Internal strangulation, kinking, volvulus, foreign bodies, intussus¬ 
ception, strangulated external hernia. 

Symptoms.— 

SHOCK.—Due to an implication of visceral nerves. General prostration; 
anxious, drawn face; great pallor. Subnormal temperature, cold 
sweats; small, soft, rapid pulse; shallow, quick re.spiration. Vomiting 
at the time of seizure 

This abdominal shock is common to all forms of 'peritonism', and at 
first there are few or no distinguishing features. 

Its Degree is in this case proportioned to. (i) The suddenness; (2) 
The tightness of strangulation; (3) The nature of gut strangled, ;;mall 
bowel giving more shock than large, and jejunum more than ileum; 
(4) The amount of gut; (5) The youth of the patient. It passes off or 
becomes less within twenty-four hours m all except the most acute 
cases. It is much diminished by morphia 
PAIN.—Of sudden and severe onset. It has four difierent causes, which 
act in succession* (i) The actual nipping of the gut, (2) Abnormal 
peristaltic movements above the obstruction; (3) Distension of the gut; 
(4) Peritonitis 

It is Constant, but Subject to Exacerbations in complete obstruc¬ 
tion; it is intermittent in partial obstruction. 

It is Referred to the Region of the Navel, and gives no indication 
of the seat of the lesion. 

There is a Conspicuous Absence of Tenderness at first; in fact, 
pressure often relieves the pain, and the patient rolls about in restless 
agony. 

Local Tenderness may Appear about the third day over the site of 
the obstruction, and quickly gives place to the general tenderness of 
peritonitis. 

The Pain Diminishes or Changes its Character when perforation, 
gangrene, septic intoxication, or peritonitis sets in. 

Thr Pain is Increased after aperients, food, enemata, or palpation. 
VOMITING.—^There are thiee causes of vomiting: (1) Shock causes sudden 
vomiting at the onset, especially when the stomach is full; (2) Obstruc¬ 
tion of the gut; (3) Peritonitis and distension. The vomiting of obstruc¬ 
tion IS first bilious and later stercoraceous, depending on site and age of 
obstruction. The tongue is dry and foul 

Stercoraceous Vomit is due to decomposition and bacterial products. 
It is most conspicuous in small-gut obstruction, and occurs early in 
proportion to the nearness of the obstruction to the stomach. It is 
caused by the return flow of an axial stream of fluid from the site of 

s 14 
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Acute Obstruction—Symptoms, continued. 

obstruction. Its occurrence is delayed by opium. It should be looked 
upon as a sign of impending dea& raider than a sign of intestinal 
obstruction. 

True Fjeckl Vomiting is excessively rare, and is due to a fistulous 
communication between the stomach and large bowel. 
CONSTIPATION is absolute; neither faeces nor flatus pass in most cases. 
Due to reflex nerve paralysis. Lower bowel may empty itself spontane¬ 
ously or by enemata, but even this is unusual. 

SPURIOUS DIARRHCBA, with mucus and blood, which is so frequent in 
chronic cases, is only seen in acute intusssception among the acute cases. 
TYMPANITIC DISTENSION due to meteorism is in proportion to the 
lowness of the seat of obstruction. When the small bowel only is in¬ 
volved, the central part of the abdomen is most distended, but when 
the colon is affected, the flanks swell out. Sigmoid volvulus gives the most 
extreme distension. It is not conspicuous in very acute cases (other 
than volvulus), but it greatly increases with the onset of peritonitis. 
THE ABDOMEN remains flaccid until the onset of peritonitis. Visible 
peristalsis, never occurs in a case which is primarily acute. Its occurrence 
proves a chrOnic cause. 

TUMOUR is rarely felt in acute cases: (i) Intussusception, (2) Foreign 
body, (3} Matted intestine, (4) Internal hernia, may give rise to one, 
but except in the first they are rare. 

URINE IS diminished or even suppressed by shock. Later the small 
quantity is due to excessive vomiting. Indicanuria is usual in acute 
cases when the small gut is involved. 

TEMPERATURE is usually subnormal throughout. A slight rise may 
accompany peritonitis, and an abrupt fall often follows perforation. 
PULSE-RATE is at first slow, and there is a fall in blood-pressure. A 
rapid pulse is a grave sign. 

PERITONITIS supervenes in a large proportion of fatal cases. It is 
caused by (i) a general transudation of bacteria through the gut, or by 
(2) perforation Its onset is marked by the abdomen becoming tender 
and rigid, the pulse hard and thready, and where perforation has occurred, 
gas and free fluid may give the usual signs. 

TOXAEMIA may occur with or without peritonitis, and is the last stage 
of all cases except the ultra-acute ones who die in the stage of shock. 
Delirium and unconsciousness, dry and cracked tongue, sunken eyes, 
ashen and livid complexion, restlessness, with profuse cold sweats, 
uncountable pulse, sigUng rspiration. 

CHRONIC OBSTRUCTION 

Causae.— A stenosis or obstruction of the gut, which may be due to: (x) 
Kinking; (2) Adhesions; (3) Some kinds of volvulus; (4) Neoplasms 
outside the gut; (5) Foreign bodies; (6) Strictures, innocent or malignant 
—^this cause being commoner than all the others put together; (7) Faecal 
accumulation. 

Symptoma.— 

ONSET is gradual, with indefinite 'dyspepsia' and ever-increasing constipa¬ 
tion. 

PAIN is colicky and paroxysmal. Tends to be localized over the seat of 
obstructioo. It is increased by aperients. 
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VOMITING is itregular aad inconspicuous, often absent. 

BOWELS.—Constipation is the rule, but it is veiy important to remember 
that regular daily actions ihay occur in spite of marked chronic obstruc¬ 
tion. Spurious diarrhoea is common in stricture of the colon or rectum. 
It is caused by catarrh above the stricture. The motions are then very 
foul. Bloody mucus is common only when the disease is low down and of a 
cancerous nature. 

SHAPE OF THE MOTIONS.—Occasionally in sigmoid or rectal disease 
the motions are compressed or tape-like. 

ABDOMEN.—Distension, both by gas and f^ces. It is round and barrel- 
like, or wide and flat. Rumbling and gurgling are heard and felt. 
Visible and Palpable Peristalsis is produced by. (i) Increased 
peristaltic efforts above a stricture; and (2) Hypertrophy of the gut. 
It is therefore well developed in proportion to the chronicity of the case. 

' CONSTITUTIONAL.—^There is much wasting. The complexion becomes 
muddy and yellow, with yellow conjunctive. The temperature rises 
occasionally, especially after aperients. The constitutional symptoms 
are proportional to the chronicity of the case rather than to the nature 
of the obstruction. 

Differonoas la Ohronlo Obatruotlon ia the Small aad Large Bowels.— 

IN STENOSIS OF THE SMALL GUT.—General symptoms of indigestion. 
The pain is influenced by the ingestion of food and the nature of the diet. 
Meteorism is late. Aperients often relieve Vomiting is frequent. 
Tumour is felt in 30 per cent of cases of cancerous stricture. Live three 
to six months after the onset of symptoms 
IN STENOSIS OF COLON.—Indigestion is absent Nature of food makes 
little difference to the pain. Aperients aggravate the symptoms, and 
may cause collapse, vomiting, perforation, or death. Vomiting is rare 
until obstruction becomes absolute, and then rarely becomes stercor- 
aceous until the fourteenth day or later. Blood and mucus are common 
with spurious diarrhoea, especially in cancerous stricture. Ballooning 
of the rectum and tenesmus may be present when the lesion is low down. 
Tumour, is felt in 40 per cent of cases of cancer. Live three to nine 
months after onset, but may live two years after colostomy. 

OBRONZC OBSTRUCTION BECOMINO AGUTB 

Causes. —May occur in any variety of chronic obstruction, when it may be 
be brought on by. (i) Occlusion of a stricture by solid faeces; (2) Kinking 
of the gut; (3) Peritonitis at and above the stricture; (4) Purgatives; 
(5) Morphia. 

Dlffersaoes from a Primary Aonts Attack. —^The shock, pam, and sudden¬ 
ness of onset are much less. Visible peristalsis only found if a chronic 
obstruction has preceded the acute. 

DIPFERBNTXAL DIAGNOSIS 

I. ACUTE ABDOMINAL DISEASES OF OTHER KINDS.—Biliary 
colic—Renal colic—Lead colic—Ruptured gastric ulcer—Ruptured gut 
—Perforated appendix—Acute pancreatitis—^Twisted ovarian cjrst— 
Extra-uterine gestation—^Ruptured pyosalpinx—Torsion of the testis. 
The diagnosis is made clear generally after the lapse of a few hours by 
the development of some qiecial symptoms. 
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Znteatinal Obstruction—Differential Diagnosis, cotthnued. 

2. ACUTE PERITONITIS from a perforated appendix, stomach, or gall¬ 
bladder. In this a ngor commonly occurs with the onset. An early 
rise of temperature is usual though not invariable.' Tenderness is 
extreme, local at first, more difbised afterwards. The pain in peritonitis 
tends to subside sooner than in obstruction. The vommng is less copious, 
less persistent, and less likely to be stercoraceous. Constipation is not so 
absolute. The abdomen is hard and rigid. Meteorism is early and 
diffuse. The patient lies still, with knees up, as compared with the restless 
movements of one with obstruction. The pulse is very hard, of high 
tension. Leucocytosis appears in the majority of cases. 

3. TUBERCULOUS PERITONITIS is especially likely to be mistaken 
for intussusception or for chronic obstruction. There are u.sually some 

* fever and local tenderness. 

4. CHOLERA.—Cases of acute obstruction with profound shock following 
diarrhcea, or cases of acute intussusception, have been mistaken for this. 

. 5. DYSENTERY AND MEMBRANOUS COLITIS have been confused 
with intus.«usception. 

6. THROMBOSIS OF THE MESENTERIC VESSELS.—An acute 
abdominal seizure occurs, with pain, vomiting, and collapse. Blood¬ 
stained diarrhoea may occur. The mesenteric veins or one of the arteries 
may be affected. In the latter case infarction of the gut supplied arises. 
The diagnosis is seldom made before operation. 

TREATMENT 

I. PRE-OPERATIVE.— 

Morphine. —Relieves the pain and shock. Lessens peristaltic contrac¬ 
tions, and therefore allays the vomiting. It causes a freer flow of 
urine by diminishing the nerve inhibition. It prevents the rapid 
development of an intussusception. 

Dangers ,—It obscures diagnosis and tends to paralyse the bowel. It 
should, if possible, be withheld until the diagnosis is clear, and 
then given in doses of ^ gr. in adults, and ^ gr. in children. 

Enemata. —A simple soap enema, one pint in bulk, given as early as 
possible. Generally it is returned unchanged. It should not be 
repeated. If it washes out of the lower bowel it makes operative 
measures easier; it also aids in subsequent feeding by rectum. 
Purgatives should in no circumstances be given if actual obstruction 
exists or is suspected. They will increase pain, shock, vomiting, and 
strangulation. 

Feeding. —All feeding by mouth is absolutely stopped. Thirst is best 
allayed by half a pint of water at blood heat given per rectum every 
four hours. A long drink of water (preferably hot) may be allowed 
occasionally. It causes vomiting and thus washes out the stomach. 
Washing out the Stomach often gives temporary relief from vomiting, 
It is specially indicated before the administration of an anaesthetic. 
Passage of Miller-Abbott tube to relieve the distension. 

2. OPERATIVE:— 

Every case , should be Submitted to Operation when complete 
obstruction is proved or probable. Tne prospects of success depend 
largely upon the early period at which it is undertaken. 
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TAb Anasthbtic.— The stomach should first be washed out, to minimise 
the danger of inhalation of vomited matter. As little anaesthetic as 
possible is given. Often local anaesthesia or Spinal Anasthbsia 
will be desirable. 

The Incision should be median below the umbilicus. The only cases 
in which other incisions are justifiable are: (a) When the cause^s known 
to be cancer below the sigmoid flexure, when an incision as for inguinal 
colostomy will be made; (6) When there is a possibility of the case 
being one of acute appendicitis. 

In Dbspbrate Cases —^A mere enterostomy of the nearest available coil 
of distended gut is sometimes all that can be done. It may relieve the 
urgent symptoms and allow a more radical operation later. 

Search for the Seat of Obstruction —^The caecum is first examined. 
If it is distended, the large bowel is at fault; if collapsed, then the 
small gut IS the seat of obstruction. The pelvis and left iliac fossa 
are next examined The large bowel can easily be palpated in its 
whole course. The small bowel usually has to be brought out on to 
the abdomen. 

Puncture of the Gut. —When great distension exists and aiflects the 
colon, and especially the sigmoid flexure, a trocar is thrust in and the 
gas allowed to escape. A single stitch serves to close this. It is of 
little use to puncture distended small bowel, because this relieves only 
the coil punctured • 

Enterostomy should always be performed after the cause of obstruction 
has been removed, if great distension, especially of the small bowel, 
exists. Tie in a Paul's tube. 

The Treatment of Gangrene of the Gut —In desperate cases it is 
possible only to bring the dead parts outside and perform an entero¬ 
stomy above the disease But if the patient's condition allows it, an 
immediate enterectomy is to be performed. 

SPECIAL VARIETIES 
• 1. INTERNAL STRANSULATION 

Internal strangulation, under bands and through apertures. 

Oau808.-^The strangulating agents are of six kinds :— 

1. PERITONEAL BANDS.—These result from any form of local peritonitis, 
especially appendicitis, also from tuberculous disease in the intestine or 
glands. They become stretched and rolled into cords by intestinal 
movements. They are often attached to the region of the caecum, the 
mesentery, the uterus and ovaries, or the umbilicus. They act in two 
ways: (a) As a short band forming an arch, beneath which the gut 
becomes snared; and ip) A long band which forms loops in which the 
gut is knotted. 

2. CORDS FORMED BY OMENTAL ADHESIONS.—Similar to above, 
a strand of omentum becoming attached to caecal region, pelvis, or hernial 
orifice. Commoner on left side. 

3. MECKEL’S DIVERTICULUM is the remains of the vitello-intestinal 
duct. It is present in about 2 per cent of bodies. It is about 3 in. to 6 in. 
long, attached to the ileum 2 ft. to 3 ft. from the caecum. It may have a 
lumen of the same size as the gut, or its lumen is obliterated, and it forms 
a vitelline ligament. Its end may be free, or attached to the umbilicus. 
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Internal Strangulation—Causes, continued. 

mesentery, or any other spot. It causes obstruction: (a) As a short 
band under which the gut is caught; (&) As a long cord which snares the 
gut: (c) As a free diverticulum with a knobbed end which knots itself 
round a loop of gut; (rf) By producing kinking of the Mt over it or by 
its traction: (s) By producing an intussusception or volvulus; (/) By a 
stricture formed at its junction with the gut 

4. FALSE DIVERTICULA are hernial protrusions of the mucous mem¬ 
brane through the other walls of the gut They occur: (a) Towards the 

mesentery of the small intestine; [b] Into the appendices epiploicae of 
the colon. The latter may perforate or become inflamed, and so give 
rise to obstructing bands. 

5. ADHESIONS OF NORMAL STRUCTURES.—(«) The appendix may 
be adherent by its tip to the mesentery, ileum, caecum, bladder, or 
parietes; (b) The Fallopian tube; (c) A part of the mesentery may form 
a tight band by the fixation of a portion of the gpit; {d) Appendices 
epiploicae; (e) Ovarian pedicle. 

6. SLITS AND APERTURES.—^These may occur: (a) In the mesentery; 
as the result of traumatism or congenital defect; "(b) In the omentum, 
(c) In a membranous adhesion 

The Mechanism of Strangulation.— 

It is nearly always the small gut which is caught, and generally the lower 
part of the ileum. When once caught, (o) the congestion produced by 
pressure on the veins, (b) gaseous distension, and (c) a twisting of the loop 
to form a volvulus, bring about strangulation 

Clliiioal Charaotera.— 

AETIOLOGY —Usually young adults, because these are the patients so 
liable to the different forms of peritonitis, hernia, or injury. In over 60 
per cent there is a history of one or other of these conditions previously. 

ONSET is sudden and abrupt in the majority of cases, and sometimes is 
determined by a straining movement, large meal, or purgative. 

PAIN is early, severe, and continuous. Vomiting is constant, copious, 
and severe, and later becomes stercoraceous. » 

COLLAPSE, with profound prostration, is well marked. 

ABDOMEN shows nothing characteristic. Very rarely a local dullness or 
an indefinite mass is caused by the engorged coils above the obstruction. 

CooTM of the case ends fatally in about one week, the extremes being eight 
hours and twenty days. Patients seldom live more than three days after 
onset of stercoraceous vomiting. 

Prognosis. —Apart from operation it is always fatal. Death if early in 
proportion to the tightness of strangulation, the height of the bowel involved, 
the length of bowel caught. 

Doaih is due to septic absorption, collapse, peritonitis, or perforation, in 
this order. 

Spoolal Points In Opemtl'ro Trsstmont. —^Bands and adhesions must be 
carefully divided between ligatures; diverticula removed, and the stumps 
sutured. 
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X&tonud BtrnlM 

DlAphragmatto Borala. —In about half the cases the orifice in the (dia¬ 
phragm is congenital, and in the other half it is traumatic. The stomach,' 
(x>loa, and sm^l intestine are involved, in this order. The symptoms may 
be acute or chronic. Diagnosis is practically impossible until the abdomen 
is opened. 

TREATMENT.—^This will generally involve opening the pleural cavity 
to close the rent. 

Duodenojejunal Fosess. —^There are at least nine different varieties of 
these fosss, the commonest formed by a peritoneal fold passing from the 
terminal part of the duodenum towards the left, and making a pouch 
looking upwards or downwards. The others are, chiefly, the paraduodenal, 
formed by the fold of peritoneum lifted by the inferior mesenteric vein, 
and those running under the root of the mesentery or into the transverse 
colon. 

THE LEFT DUODENO-JEJUNAL HERNIA is eight times as common 
as the other. It is probably into the paraduodenal fossa It extends 
to the left behind the> descending colon, and has the inferior mesenteric 
vein and a branch of the left colic artery running in front of its neck 
(Ftg i6x). 

THE RIGHT DUODENO-JEJUNAL HERNIA extends behind‘the 
peritoneum towards the right behind the ascending colon It enters 
a fossa in the root of the mesentery, and has the superior mesenteric 
vessels in front of its neck [Fig 162). 

THE SYMPTOMS vary, from those of dyspepsia and uneasiness, to chronic 
or acute intestinal obstruction. In the latter case the course is acute. 

TREATMENT.- -Difficult because of the large vessels in front of the neck 
of the sac. 

Foramen of Winslow. —Very rare form, and only possible when an abnormal 
mesocolon exists It usually involves the large intestine, but sometimes 
a large part of the small gut may be involved. The gut may further break 
its way through the gastro-hepatic omentum or through the transverse 



F»/. 161.—Paraduodenal, or left duo¬ 
denojejunal, fossa, with inferior mesenteric 
vein in imck of sac. 



Ftg. i6s. *— Mesentericoparietal, or 
right duodenojejunal, foesa, mth superhv 
mesenteric art^ in neck of sac. 
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Internal Hernia into Foramen of Winslow, continued. » 

mesocolon, and then become strangulated. Over the neck of the sac at the 
foramen of Winslow run the portal vein, hepatic artery, and bile>duct. 
The symptoms are usually those of chronic obstruction with epigastric 
distension, followed by acute obstruction. 

TREATMENT.—Difficult because the neck of the sac cannot be divided. 

Intaraigmold Banda. —^The intersigmoid fossa is in the root of the sigmoid 
mesocolon, looks downward and to the left, and is bounded by the sigmoid 
artery. The symptoms are those of internal strangulation. 

Perlossoal Banda. —^In the csecal region fossae are: (i) Superior ileocsecal 
fossa between meso-appendix and general mesentery; (2) Inferior ileocaecal 

fossa between bloodless fold of Treves and mesentery of appendix; (3) 
Retrocaecal fossa 

n. KINKING 

Cauaaa.— 

A loop of bowel may be Kinked over a Band. Adhesions or volvulus 
of the loop usually complicate this rare condition. 

A loop of bowel may be Kinked by the Traction of a band or diverticulum. 
Adhesions of the Gut to form V- or N-shaped loops. This is usually an 
after-effect of an inflamed or strangulated hernia, the symptoms coming 
on weeks or months after the hernia 

The Contraction of Adhesions may compress the gut. This occurs 
round the colon, especially at the hepatic flexure, from gall-bladder 
inflammation. 

The Matting Together of several coils of intestine may affect the small 
or large bowel In the former it results from local peritonitis, and pro¬ 
duces subacute obstruction; in the latter it results from chronic constipa¬ 
tion and ulceration, and produces chronic obstruction 

Clinioal Signs. —^These cases are so rare that they do not form a definite 
clinical group They may conform to any type of obstruction. 

m. VOLVULUS 

Definition. —A kinking of a loop'of gut, by either: (i) Rotating round its 
own mesenteric axis {Ftg 163)); or (2) Falling across the pedicle of another 
loop of gut 



Fig. 163.—-Volvulus <A. tbe pelvic ooloa. 
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XiOfWllty.—Three regions may be afiFected, in the followiilg order ol frequency: 
00 The sigmoid loop, i.e., the pelvic colon; (2) The small intestine; (3) 
The caecum and ascending colon. 

The Sirmold VoIviiIim.—^T he loop and its mesentery are usu^y of abnormal 
length; the mesenteric attachment is narrow. The peritoneum of the 
mesocolon is dense, contracted, and often adherent. Chronic constipation, 
with distension of the loop, is the prominent predisposing cause. The 
proximal limb usually falls in front of the distal limb. The twist may be 
from half to three complete turns. As long as distension exists the volvulus 
cannot be reduced, or re-forms after reduction. In fatal cases the sigmoid 
becomes enormously distended, until it presses on the liver and diapl^gm, 
&e latter being raised up to the level of the 3rd or 4th rib. The loop is 
intensely congested and haemorrhagic. Its outer coats are often ruptured. 
Gangrene is frequent. The mesocolon is engorged. Peritonitis is. of 
consent occurrence. The gut above is distended and sometimes perfor¬ 
ated. Sometimes the sigmoid loop is intertwined with a loop of smaU 
intestine. The patients in the common variety are usually elderly males. 

The Saterlo Volvulus. —A loop of small gut has an abnormally long mesen¬ 
tery, or one whose attached border has been puckered by adhesion, e.g . by 
a caseating gland. A gall-stone in the bowel may bring about the twist. 
The coil, which may be from one to five feet in length, is enormously swollen, 
congested, or gangrenous. It is often filled with blood, but death occum 
before perforation. Rarely two coils may be intertwined. Enteric 
volvulus occurs in patients under forty, and sometimes in children. 

CsBoal and Colfo Volvulus. —The rarest variety. The gut may be twisted ; 
(i) Upon its own axis; (2) At right angles to its own axis, i.e., kinked; (3) 
Twisted as a loop round its mesocolic axis. The caecum and ascending 
colon are the parts afiected, and they are always the subjects of congenital 
malposition or possessed of a mesocolon. Rarely an ascending colic 
volvulus may be intertwined with a loop of small bowel. 

CUnioal Aspect of the Sigmoid Volvulus.— 

Aetiology. —^Males are four times as commonly afiected as females; usually 
the age is between forty and sixty. There is always a history of chronic 
constipation. 

Pain is early and severe, but is often intermittent or subject to exacerba¬ 
tions. 

Vomiting is reflex in nature and is not striking—^true obstructive vomiting 
is unusual. 

Abdominal Condition. —Rapid and enormous meteorism occurs from the 
distension of the ^igmoid loop, which may be seen through the parietes 
and extends up to the diaphragm. Tenderness and rigidity are present. 
Respiration is embarrassed by the rapid abdominal distension. 

The other forms of volvulus are too rare to permit of a clinical grouping. 
They usually cause acute, but sometimes intermittent or chronic obstruc¬ 
tion. 

Oourie and Prognosis. —Rapid (about one week) and fatal if untreated. 

Death is due to asphyxia from pressure on the diaphragm, septic absorption, 
or peritonitis. 

Speoial Points In Operative Treatment. —In sigmoid and colic volvulus 
the loop must be brought to the surface evacuated through a small incision, 
untwisted, stitched to the parietes to prevent re-formation of the twist, and 
a colostomy completed. 
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nr. INTVSBVBOBPTZON 

Dttflaltloa.—A prolapse of one part of the gut into an immediately adjoin¬ 
ing part. It causes one-third of all cases of intestinal obstruction. 

Thrbb Laybrs op Bowel are concentrically placed one inside the other. 
Peritoneum is in contact with peritoneum and mucous membrane yrith 
mucous membrane. 

The outer layer is the Sheath or Intussuscipibns. 

The middle layer is the Returning Layer, and has its coats reversed, 

i.e., the mucous membrane is outside towards the sheath, and its peri¬ 
toneum inwards towards the inner layer. 

The inner layer is the Entering Layer. 

The inner and middle layers, whose apposed peritoneal coats usually adhere 
together, are known collectively as the Intussusceptum. 

The Neck is the junction of the sheath and returning layer where these 
grasp the inner layer. 

The Apex is the junction of the middle and inner layers. 

PRIMARY.—This is the common variety in infants, where no definite 
cause can be established 

SECONDARY —^Most intussusceptions in adults are secondary to a growth 
in the bowel wall—lipomata in the small intestine and carcinomata in 
the large bowel. 

Varlatlas.— 

1. ENTERIC.—Includes 8 per cent of all cases. Composed entirely of 
small intestine. Usually only about 6 in, in length. The jejunum is 
four times as liable as the ileum. 

2. COLIC or RECTAL.—Includes 8 per cent of all cases Composed entirely 
of large intestine. Most common in the region of the sigmoid flexure. 
Usually quite short. 

j. ILEOCiECAL. —Includes 46 per cent of all cases. The ileocscal valve 
travels down the colon, dragging with it both ileum and caecum (Fiy?. 
164). It is of large size, the apex formed by the ileocaecal valve often 
reaching the anus. 

4. ILEOCOLIC —Includes 38 per cent of all cases The ileum prolapses 
through the ileocaecal valve, which together with the caecum, remains 
in its place. Secondary ileocaecal invagination usually occurs later. 

Anomaloaa or Bare Forms.— 

X. Intussusception of the dying. Usually in the small gut, of small size, 
often multiple, may be retrograde, probably occurs during rigor mortis. 

2. Retrograde intussusception is very rare, apart from those of the dying. 
Usually of short length, and in the colon. 

3. Doul^^ or even triple intussusceptions, are rare, and are caused by one 
intussusception becoming bodily prolapsed into the gut below, once, 
or even twice 

Tha MoAa of Growth is the same in all varieties except the ileocolic. 

Growth Taxes Place at the Expense of the Sheath, i.e., more and 
mwe of the sheath becomes drawn in. 

The Apex Remains the Same Throughout, e.g., in the common ileo- 
caecal variety, whether smaU or large, it is formed by the ileocaecal valve. 
This is due to the fact that the inner and middle layers, whose junction 
forms the apex, have their peritoneal coats in apposition, and these 
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adhere rather than glide over one another. But the outer and middle 
coats have mucous surfaces next to each other, and these readily glide, 
so that the intussusceptum slips down inside the intussusdplens. 

Pathologloal Anatomy.— 

THE MESENTERY becomes dragged into the intussusceptum, between 
the inner and middle layers, (i) It is stretched by the traction of the 
growing intussusception. (2) It is constricted at the neck, where its bulk 
is largest (3) Its tissues swell by exudation of inflammatory products. 

THE BOWEL ABOVE is congested and dilated-, only rarely in chronic 
cases is it ulcerated. 

THE SHEATH OR INTUSSUSCIPIENS is little changed in acute cases; 
in chronic cases it is affected by local peritonitis, or it may be ulcerated 
or gangrenous, especially opposite the apex of the intussusceptum. 

THE INTUSSUSCEPTUM — 

1. It IS curved by the traction of the mesentery, so that its apex is 
directed against the wall of the sheath. 

2. QEdema is most marked at the apex, which forms a globular tumour, 
and at the convex border. 

3. Catarrh and desquamation of the mucous membrane occur, and 
account for the mucus and shreds in the stools. 

4. Both its layers become engorged with blood, which exudes into the 

lumen . 

5 Gangrene is common in acute cases, and is most marked at the neck; 
in chronic cases it is most marked at the apex 

6 Separation and passage of the intussusceptum may affect the whole 
mass, which is passed as a complete double tube a few inches to a yard 
or more in length, or the tube may have unfolded itself, and so present 
only a single layer; or it may merely come away piecemeal, the latter 
being more common in chronic cases 

OBSTRUCTION is caused by (i) The orifice at the apex being dragged 
upon by the mesentery, so as to be slit-liko and apposed to the sheath; 
(2) The curved kinking of the intussusceptum by the mesentery; (3) 
The narrowing of the lumen by the pressure of oedema, haemorrhage, and 
inflammatory exudation, (4) The blocking of the narrow lumen by some 
food d6bris 



Fig. 164 —Intussusception, of the 
common ileocscal variety Part of the 
sheath and returning layer are cut away 
to shout the entenng layer. Apex formed 
by ileocascal valve. A, Appendix; M, 
Mesentery. 
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IntUMuscei>tion-^Pathological Anatomy, corUintud. 

STRANGULATION is caused by a compression of the vessels in the 
mesentery, by the'tissues at the neck, by swelling of the layets of the 
intussusceptum, and by traction and torsion. 

IRREDUCIBILITY is caused by: (i)"Adhesions between the inner and 
middle layers, these occurring as a rule in chronic cases and exceptionally 
in acute cases; (a) Swelling of the intussusceptum, especially at its apex; 
(3] Bending or twisting of the intussusceptum; (4) A polyp or growth 
at the apex. 


Aatlology.— 

Sex and Age. —Preponderance of males, esp»ecially in early life and in 
chronic cases. In acute cases 50 per cent oc<yir before two years and 
25 per cent before one year. In chronic cases 50 per cent occur between 
fifty and sixty. 

Predisposing Causes. —Diarrhoea, worms, masses of undigested food, 
polypus, new growth in the gut wall, Meckel’s diverticulum, invaginated 
appendix (^he last three very rare). 

Exciting Causes. —^The irregular peristaltic contraction of the intestine 
induced by any of the above, either spasm or (rarely) paralysis causing 
a piece of gut to be swallowed, as it were, by the gut below 

Influence of the Ileoc.«cal Valve —This acts like the sphincter am, 
and tenesmus draws the caecum over the ileum. 

Cause of Growth of an Intussusception —When once the condition 
IS begun the peristaltic contractions of the sheath tend to drive down 
the intussusceptum 

Olinloal Varieties. —^These are: (i) Acute, which end fatally withm one 

week; (2) Chronic, which live more than a month, seen in adults over 

60 years of age. 

Symptome of Acute Zntassusoeptloa.— 

ONSET is sudden, with pain or tenesmus 

PAIN is early. Severe at first, and may be less later when the intussus¬ 
ception becomes fixed. It is characteristically intermittent, the parox¬ 
ysms coming on regularly and lasting a definite time. When a tumour 
appears the pain is localized to that region. On the whole the pain is 
less acute than in any other form of acute obstruction 

VOMITING is frequent at the onset, but irregular and inconstant during 
the course of the disease It affords more relief than in other cases of 
obstruction. It varies inversely with the diarrhoea. It rarely becomes 
stercoraceous. It is most marked in enteric forms. 

BOWELS.-rMarked constipation is exceptional, and comes on after 
diarrhoea. 

Diarrhoea arises early from catarrh and excessive peristalsis; it also 
occurs late, and is specially offensive when the intussusceptum is 
sloughing. 

Blood and Mucus occur conspicuously in 80 per cent of the acute cases, 
especially in children. 

TENESMUS is often very prominent It is an early symptom, and occurs 
in proportion to the proximity of the lesiop to the anus. Fatulence of 
the anal sphincter may occur. 
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SHOCK, tHIRST, DIMINUTION OF URINE, are lees tnarked tttan ia 
other forms of acute obstruction. 

RIGIDITY of i^e abdomen and METEORISM are slight and come on late. 
TENDERNESS over a localized area may indicate the position of the lesion. 
ABDOMINAL TUlilOUR occurs in over 50 per cent of all cases. It is 
' most frequent in ileocaecal and colic varieties. More distinct in children. 
It is sausage-shaped and curved, Most often seen over the descending 
or transverse colon. It gradually moves in the direction of the path of 
the colon; it may be made to retrace its path by forced enemata. It 
hardens during the attacks of pain and may disappear between. Right 
iliac fossa appears peculiarly empty. 

RECTAI TUMOUR.—A mass which feels like a soft os uteri may be felt 
per anum, or may^ protrude from the bowel. This occurs in about 
one-third of the cases, especially in children, in whom it may appear on 
the second day of the attack. It occurs only in colic and ileocaecal 
varieties. From three to eight inches may protrude, and the ileocaecal 
valve and appendix orifice may be recognized at the apex. 

The Course of the Case. —The acuteness is determined by: (i) The site 
of the lesion—the higher being the more acute; (2) The youth of the patient. 
Ultra-acute cases in infants under one year may die within twelve hours. 
Eighty per cent die within eight days. 

Diagnosis should never be in doubt, but Henoch’s purpura may give'some 
difficulty. 

Methods of Spontaneous Recovery. —(i) Natural reduction, especially 
after opium; (2) Spontaneous elimination of the intussusceptum. This 
occurs most frequently in adults. It afiects about 30 per cent of the cases, 
and of these perhaps only 10 per cent recover; the remainder die from 
perforation, ulceration, or h»morrhage of the bowel. The time of separa¬ 
tion varies from three days to six months, occurring in most cases at the 
end of the first month. It occurs more frequently in the enteric than in 
the other varieties. 

Chronic Intussusception. —Usually of the colo-colic variety, and in adults 
rather than children. May last from a month to a year, the course being 
very irregular, and vomiting, pain, and diarrhcea all being variable in 
occurrence Blood-stained motions with mucus occur in about half the 
cases. Visible peristalsis is well marked An abdominal tumour is felt 
in about half the cases, and felt per rectum in about one-third. 

Treatment.— 

REDUCTION BY ENEMATA is now never employed. 

OPERATION IN REDUCIBLE CASES.—Median incision. The tumour 
is brought into the wound. Tlie apex is squeezed in an ascending direc¬ 
tion through the sheath. It is useless and dangerous to drag on the 
entering layer at the neck. The greatest difficulty is in the final reduc¬ 
tion of the cedematous apex. The appendix may brought through the 
parietes and cut ofi to form a stoma through which feeding can take 
place. This also anchors the ileum and prevents recurrence. Or a 
simple stitch may be placed in the last part of the mesentery, fixing it 
to the parietes. 
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Intussusception — ^Treatment, continmd. 

OPERATION IN IRREDUCIBLE CASES.— 

Jessets' Operation. —If the sheath is healthy, first tuck a little more_ 
intussusceptum into the sheath, then sew the two together by con¬ 
tinuous stitch; open the sheath by a longitudinal opening and wiBidraw 
intussusceptum; cut it off transversely, sewing together the two layers 
in stump. 

Total Resection of the intussusception is indicated only when the 
sheath is gangrenous This carries a high mortality. 

V. OBSTRUCTION DUB TO FOBBION' BODIES 

1. Swallowed Foreign Bodiee of an indigestible nature.— 

a Metal and other hard substances swallowed |py accident, e.g., tooth- 
plates, or by design by lunatics or showmen. These usually pass per 
anum, but they may become lodged anywhere, especially in the caecum, 
and cause obstruction. More commonly they perforate the peritoneum, 
the parietes, or some other viscus, e g , the bladder. 
b. Sharp foreign bodies, e.g., pins or nails. These may accumulate in the 
stomach or duodenum, or perforate the alimentary canal and wander 
to distant parts without causing symptoms. 
c Accumulated masses of debris. Hair, thread, fibres, fruit-stones or 
skins. Hair-balls may be found in lunatics and hysterical women who 
chew their own hair 

2. Gall-stones. —Gall-stones which cause obstruction always enter the 
gut by ulcerating their way from the gall-bladder into the duodenum. Less 
often they enter the hepatic flexure of the colon in the same way, but then 
very rarely cause obstruction. They often become added to in the gut 
by deposits of magnesia, or carbonate of lime. Impaction occurs in the 
lower ileum, or the duodenum or jejunum. Patients are generally women, 
average age seventy. 

3. Enteroliths, or stones formed in the intestine.—^These may be: (a) 
Phosphates, which are probably deposited from catarrhal secretions; 
(6) Mineral deposits from medicines, eg., magnesia, bismuth, salol, etc. 
Actual obstruction by any of them is very rare, and then usually occurs 
from impaction in the lower ileum. 

OUnioftl Aspects of Intestinal Obstruction due to Gall-stones.— 

Sex and Age. —Three-quarters of the patients are females, usually elderly. 
History. —Previous attacks of biliary colic or of local peritonitis round 
gall-bladder 

Onset is abrupt Pain is severe but intermittent. 

Vomiting is early, incessant, copious, and often stercoraceous. 
Constipation and Collapse are in proportion to the acuteness of the 
attack. 

The majority of cases are acute, but subacute and chronic cases occur. 

UNUSUAL CASES OF GALI.-STONE OBSTRUCTION.—Rarely after 
an acute onset, sudden relief may be caused by the stone passing the 
ileocaecal valve. A few weeks or months later the stone may pass the 
anus. Or there may be several successive attacks of subacute obstruction 
at vaiying intervals. Or the case may present all the characters of 
chronic obstruction^ such as that due to stricture. 
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Aspect of Obstrnotloa Ana to Other Fhrein Bodle«>--^nUs is 

similar to that due to gall’-stones, except that when due to enteroliths the 
case is decidedly chronic, and often ends by the natural passa'ge of the 
concretion. 

Oottrse aad Prognosis. —63 per cent die. Death or recovery at about 
the end of a week. 

Treatment. —^The abdomen is opened in the midline. The bowel is incised 
longitudinally rather above the foreign body. The latter is removed, 
and the wound sewn up. 

VX. STRIOTUXIB OP TBS nfTESTZNB 

1 . Oloatrioial Btrlotnm. —^Produced by. the healing of an ulcer. 

A. INFLAMMATORY ULCERATION.—(a) Duodenal ulcer. Very rarely 
causes stricture, and then the symptoms are rather those of dilated 
stomach. (6) Tuberculous ulcer. The strictures may be multiple; they 
are most often in the last part of the ileum or at the ileocaecal valve, 
(c) Typhoid ulcers very rarely cause stricture, (d) Syphilitic ulcers: 
very rare cause of stricture, except m the rectum, {e) Dysenteric ulcers 
cause stricture la the rectum, sigmoid flexure, descending colon, splenic 
and hepatic flexures. Taking the above all together, the large gut is 
aflFected by stricture six times as often as the small. 

B. AFTER HERNIA.—Follows ulceration or limited gangrene of fhe gut 
due to strangulation. The symptoms follow from one month to several 
years after reduction. The ileum is the part generally affected. 

C. AFTER INJURY.—This may be: {a) Surgical operations, eg., anasto¬ 
mosis, when mechanical methods like Murphy’s buttons are a more fre¬ 
quent cause than simple suture, {b) After a blow on the abdomen which 
has produced a partial laceration of the gut. Here adhesions generally 
form and help in the production of obstruction, (c) Foreign bodies, e.g.. 
gall-stones or tooth-plates. 

D. PERIDIVERTICULITIS {see Chap. XXXIX). A dense contracting 
fibrous mass is formed round diverticula of the colon which have been 
the seat of chronic inflammatory changes. Commonest in the pelvic 
colon 

t. Oaaoerous Strioture {see also Carcinoma of the Colon, Chap. 
XXXIX).—Carcinoma is always cylindncal-celled. It may produce 
obstruction in various ways - (a) Most commonly by a limited annular band, 
like a narrow tape, tied round the gut {Ftg. 163); {b) By a fungating mass 
filling up the lumen of the gut; (c) By producing a kinking; (6) Very rarely 
by causing an intussusception. 



Ftg. 163.—Cancer of the colon 
with almost cmnplete obstruction, 
shown in longitudinal section. From 
the outside it looks as though a piece 
of string had been tied round the gut; 
hence the term ‘stiing caidnotna*. 
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Cancerous Stricture of the Intestine, continued. 

Dense and extreme contraction of the growth, fun^ation towards the lumen, 
ulceration at or above the growth, and colloid degeneration, may be 
found in the affected part. Adhesions to, or invasion of, surrounding 
structures may occur, but are much later and more exceptional than in 
malignant growths elsewhere. Metastatic growths occur in the liver, 
glands) and lungs, but these are late and often quite absent, even in 
advanced cases. Carcinoma may occur at any point, but is commonest 
at the sigmoid flexure, the descending colon, the splenic and hepatic 
flexures, and the ileocaecal valve. 

3. Congenital Strlotures. —^These are all very rare compared with i and 2. 
They occur most frequently in the ileum, a few feet from the ileocaecal 
valve, where they may be due to an over-obliteration of the vitelline duct; 
then the duodenum or jejunum.' They may amount to an absolute dis¬ 
continuity of the gut narrowing to a fibrous cord, a membranous diaphragm, 
or any degree of sMcture. In the colon a very few cases have been recorded. 
Symptoms of pyloric obstruction in the duodenal cases, or of intestinal 
obstraction in the others, occur in severe cases, and are fatal a few days 
after birth. Tney may remain latent for a few years or throughout life. 

t 

Locality of the Xfon-Congenltal Strlotures. —^The colon, and especially 
the sigmoid flexure, is much more commonly affected than the small gut, 
6o per cent of all cases of stricture being in the sigmoid. 

In the small intestine, 6o per cent are caused by cicatrization—38 per cent 
from ulcers, 15 per cent from hernia, 7 per cent from trauma—40 per 
cent by cancer 

In the large intestine {excluding the rectum), 65 per cent are caused by 
cancer, 35 per cent by cicatrization. 

The Bfeohanioal Conditions and Effects of a Stricture. —A stricture 
will not cause absolute obstruction so long as the contents of the gut at 
this point are fluid. Hence fatal small-gut strictures are much tighter than 
those in the large gut. Actual obstruction may be caused by: (i) Blocking 
by faecal material or fruit d6bris; (2) The production of kinking or volvulus. 

Treatment.— 

FEEDING should be by bland diet which leaves but little residue. Fruit, 
nuts, vegetables, etc., especially to be avoided 

APERIENTS must be used with caution. Salines are generally of most 
use, cUid in cases where the small gut is involved. They must, of course, 
never be used when obstruction is absolute. 

OPERATION.— 

For Non-malignant Stricture an enteroplasty or resection is indicated. 
For Long Stricture Buried in Adhesions a short-circuit will have to 
be done. 

For Malignant Strictures.—Excision is the ideal. It ought to be 
preceded by a short-circuiting operation or colostomy if the patient's 
condition is very bad, or if great distension exists above the growth. 

In inoperable growths the .choice lies between a Short-circuiting 
Operation; which should always be done if possible, and an inguinal 
Colostomy or casoostomy, the lumbar colostomy having been almost 
abandoned. 
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vn. OTBIB NSW OEOWTBg OF TSOB BOWIL 4 

These are all rare and seldom cause qbstractioni 

1. POLYPI may be adenomata^ fibromata, fibromyomata. of submucotia 
lipomata; rarely cystic of congenital origin. They occur most commonly 
in the re<^m (80 per cent), and next in the ileum or colon. They are 
commonly multiple, and urhen small cause no symptoms. When they 
cause intestinal obstruction, this is similar to tbiat caused by stiictuxe. 
They may separate at their pedicles and pass per anum. 

2. LYMPHADENOMA AND LYMPHOSARCOMA occur as submucous 
growths. 

Vni. PRESSURE OUTSIDE THE BOWEL 

OauseB.— 

UTERINE.—Large retroverted uterus, especially with: Fibroids or preg¬ 
nancy—Extra-uterine gestation—Pelvic cellulitis—Cancer of tiie uterus. 
OVARIAN.—Growths of any kind, but especially solid or malignant. 
VESICAL.—^New growths, notably cancer. 

MESENTERIC.—New growths, especially cysts, subperitoneal tumours, 
or hydatid cysts. 

RENAL.—New groUrths. Rarely obstruction is caused by the pedicle of a 
movable kidney. 

PANCREATIC—Cancer, or rarely cysts. • 

SPLENIC.—Large and movable spleens. 

HEPATIC.—New growths from the liver or bile-ducts, or glands in the 
portal fissure. 

Regions Affeetod. —Rectum, 60 per cent; descending and pelvic colon, 

12 per cent; lower ileum, 10 per cent, duodenum, 7 per cent; other parts, 

II per cent. 

Cllnioal Characters. —^These are of all varieties, viz., acute, intermittent, 
chronic, or chronic ending in acute obstruction. 

IZ: rjEOAL ACCUMULATION 

{See also Functional Diseases of the Colon; Chap XXXIX.) 

Causes.— 

I. DEFECTIVE EXPULSIVE POWER, due to some nerve condition or 
general debility, possibly the over-use of aperients, 

2 INHIBITION OF DEFALCATION.—Resulting from piles, fissure, or 
any pain in the pelvis, inflamed appendix or ovary, careless habits. 

3. A LARGE QUANTITY OF INDIGESTIBLE FOOD and smaU quantity 
of liquids. 

4. SOME ANATOMICAL ABNORMALITY.—Dilatation and prolapse of 
the caecum, sigmoid, or transverse colon. Exaggerated sacculi. Adhe- . 
sions round various parts of the colon, especially near the flexures. 
Thickening, contraction, and kinking by parts of the mesocolon. 

Ph^osl Chsraetsrs and results on the bowel.—It occurs in the rectum', 
sigmoid flexure, or caecum, in this order, or in the whole large gut. The 
accumulations are of two kinds: isolated masses of stony Imrdiness from 
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Fecal Accumulation—^PhTsical Characters, coMtinued. 

which nearly all moisture has been absorbed, and more ordinary feecal 
masses. They are often covered with mucus or shreds of pucous mem¬ 
brane. The colon becomes dilated, elongated, and hypertrophied; it may 
measure 6 in. in diameter; its folds are exaggerated, and its saccuU unduly 
prominent. Stercoral ulcers are frequent, and may lead to perforative 
peritonitis. 

CUaleal Charaoters.— 

Commoner in Women than Men. After middle age and in hypochon¬ 
driasis. 

Constipation is habitual, but attacks of spurious or catarrhal diarrhcsa 
sometimes occur. Bowels may not act for weeks, or even months. 
Digestive Disturbances —Poor appetite, offensive breath, foul tongue, 
eructations, flatulence, and dyspepsia 
Mental Changes. —Headache, vertigo, apathy, languor, hypochondriasis, 
or even insanity. 

Skin is dull, dark, greasy, and of an unpleasant odour; the conjunctive are 
dull and dis<'oloured 

Temperature rises occasionally, especially after aperients. 

Abdominal Distension may become marked, and produce dyspnoea and 
palpitation Visible peristalsis is unusual. 

Obstructive Attacks, with great pain and vomiting, occur from time to 
time, and may prove fatal. 

Tumour is felt in the course of the large gut, and is formed by masses of 
faeces Most common situation is the caecum, then the sigmoid. Very 
rarely it is doughy It is often tender from stercoral ulceration. 

Death is rare, as the cases yield to treatment, but acute obstruction, 
perforation, septicaemia, or cardiac failure may cause it 

Treatment.— 

1. DRUGS, especially saline aperients. The more powerful cathartics 
usually do more harm than good. 

2. LARGE DAILY ENEMATA — (a) Soap and water, (b) Olive oil, given 
a pint over night and retained till next day, when it is followed by a 
simple enema Manual removal of fsces from rectum. 

3. SYSTEMATIC EXERCISE and massage where practicable. 

4. APPENDICOSTOMY.—The stump of the appendix sewn into an 
opening in the abdominal wall. Tlmough it the whole large gut can be 
washed out daily. This lavage can be carried out by the patient. 

5. ILEO-SIGMOIDOSTOMY and excision of the colon above the sigmoid, 
when all other remedies have failed. 

6. SYMPATHECTOMY.—Excision of the lower lumbar sympathetic 
gangha (see p. 155). 
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Chapter XXXVIII 

HERNIA 

ft 

D«fliiltloii.—Protrusion of an internal viscus, or portion of a viscus, through 
an abnormal opening in the parietes. 

Signs of Abdominal Hernia.— 

j. SWELLING, generally situated in the inguinal, femoral, or umbilical 
region, or in site of a scar 

2 AN IMPULSE is imparted to this swelling on straining. The impulse 
IS of an expansile character. The swelling is not only pushed out; it 
also gets larger. 

3. REPLACEMENT can be effected into the abdomen of the contents of 
the hernia (unless irreducible), and this is often sudden and gurgling. 
When the contents of the hernia reappear, the swelling re-forms from 
above downwards 

Note —Signs 2 and 3, which prove the connexion between the coy tents 
of a swelling and the interior of the abdomen, cannot be obtained if the 
hernia is irreducible, and in this case the diagnosis is conjectural. 

OauMS.— 

CONGENITAL.—Patency of the funicular process Late descent of the 
testis. Weakness of the parietes, with large rings Length of the 
mesentery Congenital apertures in the linea alba. Malformation of 
the umbilicus or of the diaphragm 

ACQUIRED.—Violent exercise (by sudden increase in intra-abdominal 
pressure) Wearing tight belt, girth, or stays Anything which causes 
frequent straining • Bronchitis—Large prostate—Constipation—Phi¬ 

mosis Pregnancy and parturition. Fat or tumours in the abdomen. 
Slipping down of the mesenteric attachment. Senile atrophy of abdo-^ 
mmal muscles 

Struoture of Hernia.— 

SAC.—Peritoneum pulled down through aperture or present as a congenital 
defect (In early cases the sac can be pushed back.) In established 
cases the sac is fixed outside the parietes. 

Inflammation produces (i) Thickening of the sac; (2) Adhesion of its 
contents; {3) Loculation—hour-glass contraction or hydrocele of the 
sac. 

COVERINGS are formed by all the structures which originally cover the 
hernial orifice. Tend to become matted together at the hernial orifice. 
CONTENTS.— 

Small Intestine.— Enterocele. 

Omentum. —Epiplocele, especially likely to become irreducible. May 
develop serous cysts. 

Loose Bodies. —From detached tags of omentum or appendices 
epiploicae. 
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Struchire of Hemiar—Contents, continued. 

Colon or C^cum. —Rare, but found in children. 

Bladder. —Either the fundus or a lateral saccule. In very large hernias. 
Any Viscus except the pancreas may descend into a hernial sac in various 
conditions of enteroptosis. 

INOVZNAL HBRNZA 

Varieties.— 

1, OBLIQUE OR INDIRECT— Acquired—Congenital (vaginal or 
funicular)— Infantile—Interstitial. 

2. DIRECT (always acquired).—I nternal or External. 

Orifice of Protrusion from the abdomen.— 

Oblique hernias all go through the internal abdominal nng. External 
to the deep epigastnc artery. 

Direct hernias leave the abdomen internal to the deep epigastric artery, 

1 e., in Hesselbach's tnangle, between the outer border of 3 ie rectus and 
the epigastric artery. 

External Di iect hernias leave the abdomen between the epigastric 
artery and the obliterated hypogastric 
Internal Direct hernias between the hypogastric artery and outer 
border of the rectus 

Coverings of an inguinal hernia. From without inwards :— 

OBLIQUE VARIETIES — 

I. Skjn, fasciae. 

2 Intercolumnar fascia from the external oblique. 

3. Cremasteric layer from the internal oblique. 

4. Infundibuliform fascia from the transversalis fascia. 

5 v'^ubserous fatty tissue 

6 . Peritoneum forming the sac 

EXTERNAL DIRECT HERNIA.—As above, except the transversalis 
fascia instead of the infundibuliform 

INTERNAL DIRECT HERNIA is covered by transversalis fascia and 
conjoined tendon, instead of the infundibuliform fascia and cremasteric 
layer 

INFANTILE HERNIA has two additional peritoneal coverings next to 
the sac. 

Degree of an inguinal hernia.— 

COMPLETE.—Emerges through the external abdominal ring and descends 
into the scrotum or labium. 

INCOMPLETE or bubonocele --Lies between the internal and external 
rings under the aponeurosis of the external oblique. 

Acquired Oblique Inguinal Hernia. —Sac formed by abdominal peri¬ 
toneum Develops slowly and is often incomplete. In early stages is 
above and distinct from the testis In later stages it lies in front of the 
testis. Structures of the cord are spread out over the sac. 

Ckmipenital Ingalnal Hernia. —Sac formed by funicular process. May 
anse in infancy. May arise in adolescence (in this case it forms rapidly ana 
.soon becomes com|^rte). Commoner on the right side. Very liable to 
strangulation. Structures of the cord are intistately adherent to the sac. 
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FUNICULAR VARIETY.—Sac lies above and distinct from‘'ttmioa 
vaginalis and testis {Fig. i66. A). 

VAGINAL VARIETY.—Sac is continuous with the tunica vaginalis 
{Fig. i66, B). Testis is envelop^l by the hernia. 

XafSaatUo Xngidaal Bend* consists of an infantile hydrocele and an inguinal 
hernia. The funicular process is obliterated at the intemsd r^g, but 

E atent thence downwards, and opens into the tunica vaginalis. The 
ernial sac is; (i) Pushed down ^hind the hydrocele sac {Fig. i66, C); 
or (2) Invaginated into it—^the encysted variety {Fig. 166, D). Thus two 
layers of peritoneum, with fluid between them, cover the sac. 

Direct lii|pila«l Bemla is always acquired. Generally in late life. Caused 
by a laxity and weakness of the internal oblique and transversalis muKles. 
Comes straight through the abdominal wall. Internal and external orifices 
' in the abdominal wall are large and opposite one another. Epigastric 
artery runs on its outer side. Often remains small and incomplete. 

Much more difficult to retain by truss or cure by operation than the oblique 
varieties. Because of* (i) r..arge size of the orifice; (2) Laxity of 
the abdominal muscles; (3) Directness of the descent 
The cord is distinct from and to the outer side of the sac. 

Interstitial Hernia. —^A congenital oblique hernia in which the sac has an 
extra diverticulum.' This lies.— 

I Between the peritoneum and muscles in front of the bladder, or^in the 
iliac fossa—intraparietal variety; or 
2. Between the external and internal oblique muscles parallel to the outer 
half of Poupart’s ligament—interparietal variety {Ftg. 167); or 
3. Between the muscles*and skin, along the front of Poupart's ligament; 

generally associated with retained testis—extraparietal variety. 
Especially liable to give rise to difficulty in reduction by taxis. 



C D 


Ftg. i66.—Iti£ulnal hernia. Varieties of sac. 
A, Graftal fiuacular; B, Congenital vaginal; 
C. D, Two varieties of infantile (the funicular pro¬ 
cess should be shown closed at tha Internal abdondi^ 

ring). 



Ftg. 167.—Interstitial hernia. 
A, Interstitial sac lying between 
iQUsde layers; B, Ordinary 
henual sac extending down into 
tunica vaginalis; C, External 
obllgue; O, Intmal ohligue; 
E, Transversalis; F, Testlcw. 
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Inguinal Hernia, continued, « 

Signs of an uncomplicated hernia:— 

ROUNDED SWELLING in the groin above Poupart’s ligament* or extend¬ 
ing into the scrotum or labium. 

IMPULSE on coughing or straining. The sweUing comes down farther 
and also increases in size—expansile impulse. 

CONTENTS CAN BE REDUCED into the abdomen: Upwards and out¬ 
wards in indirect varieties. Directly backwards in direct varieties. 
Reappears from above downwards. Gurgling generally accompanies 
reduction. 

RELATIONS.—Poupart’s ligament and groin fold lie below Pubic 
spine is below and on outer side in complete vaneties Inguinal canal 
is occupied by the sac and its contents. 

Slapgnosls of Inoompleto Inguinal Hernia from :— 

RETAINED TESTIS.—Testicular sensation on pressure. Absence of 
testis from the scrotum. Impulse is only pushing, not expansile Upper 
limit of tho swelling can be felt 

SWELLINGS OF THE CORD —Hydrocele—Lipoma—Haematocele* 
Upper limit can often be felt. Reduction is impossible or very gradual' 
No expansile impulse Traction on testis pulls the swelling down 

FEMORAL HERNIA.—In this the swelling appears first below Poupart’s 
ligament. The inguinal canal has only the cord in it. The neck may 
be felt to be deep to Poupart's ligament. 

ABSCESS in the groin, especially a chronic psoas or iliac A large intra- 
abdominal swelling exists Signs of primary disease. Outline is in¬ 
definite. Fluctuation exists. 

GLANDS IN THE GROIN —Non-reducible. No expansile impulse. 
Tender, with indefinite outline Primary source of infection present. 
Solid feeling. 

Diagnhais of Complete Inguinal Hernia from :— 

FEMORAL HERNIA.—Sac lies below and outside pubic spine. Reduc¬ 
tion occurs downwards and then upwards. Distinguished by other 
signs mentioned above. 

VARICOCELE —Feels like a bag of worms. Does not generally extend 
into the inguinal canal Disappears on lying down Reappears from 
below upwards. 

CONGENITAL HYDROCELE —Generally in infants Elastic or fluctua¬ 
ting. Translucent Reduction is very gradual No impulse as a rule. 

Diagaosis of Xnguiaal Hernia when Zrreduoible or Znflamed.— 

WHEN INCOMPLETE:— 

From Glandular Swellings may be impossible. Primary source of 
infection. Gradual development Normal inguinal canal. 

Acute Abscess. Limits are outside the inguinal canal Primary cause, 
e.g., parametritis, can be found. 

WHEN COMPI,ETE 

From Solid Enlargements of the Testis. —The cord is thick in 
tubercle and new mwth. Enlargement is slow and gradual. Feels 
solid and heavy. No impulse. 
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Tr«»tm«iit of VnoompUootod Inguinal Hornla.— • • 

TRUSSES.—Trusses should not be prescribed when an operation is feasible. 

In Infants. — May produce a cure in about one year. Should be rubber- 
covered. Should never be removed without supporting the inguinal 
region. 

In Adults. —Can only support the rupture. Will never cure the hernia. 
Dangerous if it does not control the hernia. Hernia tends to become 
larger from constant truss pressure. 

Mbasurement. —Round pelvis, midway between highest point of crest and 
top of the great trochanter, to meet over symphysis >=* size in inches. 

Spring. —^Must press backwards and a little upwards. Requires renewal 
two or three times yearly. 

Adjustment. —Only apply after hernial contents have been reduced. 
Pad should be over the inguinal canal and not on the bones. Leg 
strap is necessary to keep hernia from coming under it May generally 
be left off at night. 

Common Modifications. — (i) Rat-tail truss: pad is produced into a 
tongue process attached to leg-strap (2) Forked tongue truss: pad 
has two proces.ses attaching it to leg-piece and to the cross-strap. 
Both useful for large scrotal hernias in which external ring is very 
large 

RADICAL OPERATION — 

Indications. —Healthy adults. Active occupation. • 

Contra-indications —Infants under one year, in whom a truss often 
cures. Senility. Lax atonic muscles. Enteroptosis Existence of 
chronic bronchitis, enlarged prostate, any cause of straining. 

Doubtful Cases —Direct inguinal hernias—because the muscles are 
lax or torn Large hernias of old standing. I..arge irreducible hernias 
in old men. 

Method.— Radical cure. 

Incision half an inch above inner half of Poupart’s ligament (a curved 
incision turning down a flap of skin is better). 

Slit up the external oblique from the external to the internal ridg hatf 
an inch above Poupart's ligament. 

Define the sac and separate it from the structures of the cord. Separate 
adhesions and remove redundant omentum. Empty the sac after 
, opening it. Tie the neck of the sac (after transfixing it) flush with 
the peritoneum Cut off the sac, and sew the stump to the deep 
surface of the panetes 

In young healthy adults with good musculature herniotomy or removal 
of the sac is sufficient. Advantageous not to divide the external 
ring if not large, and to disturb the cremaster as little as possible. 

If there is a definite weakness of the fascia transversalis, it is advisable 
to plicate this with catgut sutures. 

If a repair is performed a ' muscle slide' operation gives the best results. 
Anterior sheath of rectus is incised by a curved incision as shown 
in Ftg. 168, A, and dissected off the rectus abdominis, so allowing the 
> conjoined muscles to be sutured to Poupart’s ligament wi&out 
tension (Tanner’s operation) 

Occasionally Bassini’s operation {Fig. 169) is used. 

In large hernias the muscles are sewn together by a strip of fascia cut 
from the aponeurosis of the external oblique or by a fascial graft 
cut from the fascia lata (Gallie). Floss silk is also used. 
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Ziigi)iiial Hernia—^Treatment, continued, 

INJECTION METHODS.— 

^IMCIPLB.—To effect cure by causing sclerosis outside the sac. The 
sclerosing fluid is injected in the inguinal region outside the sac. 

Appucability. —Only reducible inguinal hemue which can be controlled 
bw a truss are suitable. 

N.B.—^These are the ones most satisfactorily cured by an operation. 

Method. —^The hernia must never be allowed to .come down during the 
cure, i.e., truss must be worn day and night during course of injections 
for three months. 

Comment. —^Not popular in this country—the method is only suitable 
for the 'easy' hernia which presents no problem. For the problem 
cases, which form the crux of hernia surgery, the method is unsuitable. 
While an operation is avoided, the me&od savours of 'hit and miss' 
and is not always reliable. 

FEMORAL HERNIA 

Aetiology. —Before puberty both sexes equally, but rarely, affected. Com¬ 
moner in women after puberty, because of the increased width of the 
pelvis opening out the crural canal. Inguinal hernia is still the more 
common hernia in women. 

Anatomy. —Emerges through the crural canal. Crural canal is innermost 
part of the femoral sheath. Femoral sheath is formed by the junction of; 
(i) The fascia transversalis in front of the vessels; (a) The fascia iliaca 
behind the vessels. 

RELATIONS OF THE CRURAL CANAL and of the neck of a femoral 

hernia.— 

In Front. —Transverse thickened part of the femoral sheath—deep crural 
arch. Poupart's ligament—superficial crural arch. Iliac portion of 
fascia lata and cribriform fascia. 
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On Inner Sipb. —Gimbernat'E ligament. . * 

On Outer Side. —Femoral vein. , 

Babind.—Os pubis and Cobper’s ligament. Pectineus muscle covered 
by pubic portion of the fascia lata. 

Above it is closed by subserous tissue—^the septum crurale. 

Bsi:.ow it abuts against the cribriform fascia closing in the saphenous 
opening of the ^cia lata. 

COVERINGS.— 

1. Skin and fascia, etc. 

2. Cribriform fascia. 

3. Femoral sheath (transversahs fascia). 

4. Subserous tissue (septum crurale). 

5. Peritoneum. 

NECK.—Situated at the crural ring. 

In Front.— Poupart's ligament and inguinal canal with contents. 

Inner Side. —Gimbemat's ligament 

Behind. —Pubic part of fascia lata covering os pubis. 

Outer Side.— Femoral vein. 

RELATIONS TO VESSELS.—Femoral vein on outer side.* iJong saphen¬ 
ous vein enters below it Epigastnc artery to its outer side. 

Obturator artery is given off as branch of the deep epigastric in one 
in four cases. Runs on the outer side of the sac, between it and the 
femoral vein, generally. Runs on the inner side of the sac by Gim- 
bemat’s ligament in one in seventy-five cases. In these only^s there 
much danger of its division in herniotomy. 

DIRECTION OF GROWTH —After emerging from the saphenous open¬ 
ing, the hernia is turned upwards over Poupart’s ligament by the attach¬ 
ment of the deep layer of the superficial fascia to the fascia lata along 
a horizontal line level with pubic spine. 

OontentB.—Small intestine (ileum)—generally. Omentum—sometimes. 

Large intestine when left-sided—rare. Ovary or Fallopian tube—occa¬ 
sionally. 



Fig, 169.—^Bassiiu’s operation 
for radical cure of Inguinal hernia. 
A, Aponeurosi^ external oblique, 
lower portion; B, Upper part of 
the same; C, Spermatic cord, 
D, Conjomed tendcm, being su¬ 
tured to E, Deep surface of 
Poupart's ligament. 
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Femoral Hernia, cot^inued, 

S 4 raa.—Swelling below inner end of Poupart's ligament. Redu^ble with a 
gurgle. Expansile impulse on coughing. Neck lies to the outer side of 
and below pubic spine; lies behind Poupart’s ligament and inguinal canal. 
When it rises above Poupart’s ligament it obscures the fold of the groin, 
and lies superficial to the inguinal canal. 

XHagnosia. —^May be difficult in fat women, when hernia is irreducible. 
Inguinal Hernia and Inflamed Lymph-gland (see p. 438). 

Lipoma. —Long history and stationary size 

Psoas Abscess. —Relation to iliac swelling. Descends behind the femoral 
sheath. 

Saphenous Varix. —^Veins below are generally varicose. Often fills after 
emptying in spite of pressure over crural canal. 

Treatment.— 

TRUSS is less satisfactory than in inguinal hernia, because it presses on the 
vessels, and because the pad lies over the pubic bone, where pressure 
causes pain* and rubbing. General opinion is now never to prescribe a 
truss. 

OPERATION is less satisfactory because it is difficult to close the crural 
ring. 

Methods. —Vertical incision Isolation of sac. Open sac and empty. 

Tie neck of the sac high up Then, either:— 

I. Lotheisen’s operation: Make an incision above and parallel to 
Poupart’s ligament and seperate the fibres of the external oblique 
aponeurosis in the line of their fibres for length of incision The 
sac is withdrawn through the crural canal after separation below, 
ligatured as high up as possible, and excised. The conjoint tendon 



Ftg. 170.—Operation for radical cure 
of femoral hernia. Obliteration of femoral 
nng and canal by suture of conjoined 
tendon to Cooper’s ligament and pectineal 
fasaa. P.L., Poupart’s ligament; C, 
Cord; C-T, Conjomed tendon; C.L, 
Cooper’s ligament. A, Junction between 
conjomed tendon, femoral sheath, and 
Cooper’s ligament. Poupart's ligament 
shown detached, and operation shown from 
below for clarity. 
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and internal oblique are sutured to Cooper’s ligament (alobg the 
horizontal ramus of the pubis). The slit in the external oblique 
is then repaired. 

2. Divide pubic attachment of Poupart’s ligament and then perform 
Lotheisen’s operation {Fig 170). 

UMBILXOAL HERNIA 

▼urleties.— 

CONGENITAL.—Hernia protrudes into base of umbilical cord. Gut 
may be tied and cut with the cord. Very rare. 

INFANTILE.—Hernia through a stretched umbilical cicatrix. Tends to 
spontaneous recovery. Treated by a binder. 

ACQUIRED —Hernia through Imea alba above or below the navel. 
Generally in stout multiparous women. This is a para-umbilical hernia. 
Sac is very thin and lobulated Prone to complications, viz , obstruction 
and strangulation. Contents, which generally include part of transverse 
colon and omentum, are very adherent. Much fat is developed: (i) 
Outside sac wall; (2) In omental contents 

Treatment. —These hernias can seldom be treated by a truss as most cases 
are irreducible, and in the few reducible cases no truss can be made to 
control the neck of the sac In cases unfit to stand operation the bulk of 
the hernia may be received in a support 
METHOD OF OPERATION — 

In Small Herni.^ —Vertical incision Open sac. Remove omentum 
and separate adhesions Isolate and cut away sac. Cut margins of 
neck of sac so as to open rectal sheaths. Sew posterior sheaths of recti 
together Sew recti together. Sew anterior rectal sheaths together. 
In Large Hernia, Mayo’s operation" is best A transverse incision is 
made around the umbilicus and hernia, and is deepened to the base of 
the hernia. The sac is opened at its neck, where usually no adhesions 
exist. The contents of the sac are reduced and the sac excised The 
peritoneum is separated for a short distance around the margins of the 
gap in the aponeurosis and is sutured with a purse-stnng suture The 
aponeurosis of the abdominal wall is then overlapped by mattress 
sutures so that one edge overlaps the other transversely by one or two 
inches The edge of the superficial flap is then sutured to surface of 
underneath flap. 

OTHER VARIETIES OF HERNIA 

Ventral Hernia.— 

IN LINEA ALBA ABOVE NAVEL —Generally a protusion of subserous 
fat only. Small in size, but very painful 
Treat by removal of fat and sewing up hole in linea alba. 

IN LINEA ALBA BELOW NAVEL—After parturition. Tends to 
spontaneous recovery if supported by a belt 

In bad cases only. Operate. Sew edge of one rectus to the deep surface 
of the other. Sew edge of the other rectus to the superficial surface 
of the first. 

Poat-operatlvo. —Especially after suppurating appendicitis. 

Operate on all young patients. Sew abdominal layers together one by 
one. Use of 'living fascia suture’ (e.g., fascia lata) makes relapse much 
less likely. 
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PATBOLOOIOAL CONDITIONS OF BBRNIA 

▼artotias.— 

1. IRREDUCIBILITY. 

2. INFLAMMATION.—Involves i. 

3. OBSTRUCTION.—-Involves i. 

4. STRANGULATION.—‘•Involves i, 2, and 3. 

Z. ZBRBDUOZBLB RBRNIA 

Definition.—Contents of a hernia cannot be returned into the abdomen. 

Oanaea.— 

Adhesions of the Contents to the Sac. 

Adhesions op the Contents to Each Other, so that a bulky mass 
larger than the neck of the sack is formed. 

Adhesions of the Walls of the Sac to Each Other, forming bands 
or constrictions. Follows attacks of inflammation. Occurs during obstruc¬ 
tion and s''rangulation. 

Presence of Omentum in the sac From adhesions, fat accumulation, 
or cyst formation. 

Oeourrenoe.— In order of frequency—in umbilical, femoral, and large 
.scrotal hemue 

Sig^ns.—A swelling at one of the hernial orifices Crurgling may be felt 
and heard Portion of the contents can often be reduced. 

DiagnosiB.—From the following (see above) • Inflamed glands—Lipoma 
of panetes or cord—Abscess (e’g , psoas abscess) 

Dangers .—Obstruct ion—Strangulation. 

Treatment.— ^ 

Firm Pressure. —In bed, by bandages and ice-bags 
Operation for radical cure 

Contra-indications for operation- Old patients with no symptoms. 
Very large hernia. 

Support by a bag truss. 

ZI. ZNFLAM9SATZON OF A BBBNZA 

Definition. —Inflammation of the peritoneal sac and of the contents 
of a hernia. 

Canses. —Injury, c.g, by taxis Escape of bacteria through the gut 
wall. Strangulation. 

Anatomy.—^An exudation from the sac wall and from the peritoneum 
covering the contents. Nature of the exudation is serou.s, plastic, or 
purulent. 

Signs. —^Those of external inflammation. Heat, redness, tenderness, 
and oedema over the hernia. Hernia is irreducible. Temperature rises. 
Some constipation and vomiting. 

Rosnltn.—^Abscess forms and bursts externally. Strangulation may 
supervene. Irreducibility generally remains. 
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TrMtm*at.--'Rest m bed. with ibmentations. Incision and drainage' 
il sui>paration occurs. Radical operation cannot be done until the 
septic inflammation is over. 

m. OB8TIIVCTZON OF A BBBMXA 

DeftsdtloB* — lAimen of the gut in a hernia is obstructed without strangula¬ 
tion of its coats. 

OaaMs.<^Presence of solid matter in the gut. Specially liable to occur 
in umbilical hernia, which often contains the transverse colon. Com¬ 
plicated matting together of the gut interferes with its peristaltic action. 

Symptom!. —The hernia is irreducible and larger than usual. Constipa¬ 
tion, vomitmg, and colicky pains—occurring together in attacks lastmg 
several hours or days. 

Boaults.—Recovery from early attacks as a rule. Strangulation ends 
an attack ultimately. 

Treatment.—Rest in bed with low diet. Pressure and an ice bag over 
the hernia. Copious enemata. Radical cure when the obstruction is over. 

XT. STRANGULATED HERNIA 

Definition.—Constriction of the contents of a hernia to such a degree 
as to stop the circulation in them. 

• 

Oaneee.— 

a. Existence of a Tight Strangulating Band or constriction. The 
neck of the sac itself in congenital inguinal cases. The matted tissues 
at the internal abdominal ring in acquired inguinal cases. Gimbernat's 
ligament in femoral cases. Bands of adhesion inside the sac. 
h. The Forcing Down of an Extra Portion of the viscera through the 
neck of the sac. 

c. Adhesions and Kinking of coils of gut resulting from inflammation. 

Pathology.— 

a. THE GUT.— 

First Stage. —Stasis of the circulation, with venous engorgement. 
Colour is dark red or purple. Great thickening o'f the gut wall from 
oedema. Distension of the lumen by gas. Escape of bacteria, viz., 
Bactllus colt, through the gut wall. Small ecchymoses may occur. 
Peritoneum is smoo& and shiny. Vessels can be emptied by pressure 
and refill easily. 

Second Stage. —^Thrombosis. Peritoneum is covered by plastic lymph 
and has lost its lustre. Colour is a dark purple. Vessels cannot be 
emptied by pressure. Free passage of bacteria through the gut wall. 
Third Stage.— Gangrene. Gut is a slate-grey or black. May be 
perforated, or gives way on handling. 

At the Site of Strangulation. —A pressure ulcer occurs from the 
mucous surface, or the whole thickness of the gut sloughs at the point 
of greatest pressure. Bacteria escape through this. Perforation may 
occur before, during, or after reduction. 

Above the Strangulation. —Distension of the gut from obstruction. 
Paralysis and peritonitis occur later if the ccmdition has long continued. 

b. OMENTUM.—Undergoes similar changes, but gangrene is much rarer. 



446 


&£BKIA 


Strangulated Hernia—^Pathology, continued. * 

c. SAC.—Undei^oes the changes of peritonitis. Inflammation, with 
copious serous exudation. Exudation becomes bloodstained and offen¬ 
sive. Plastic lymph may be deposited on its surface. Sloughing 
from the virulence of bacterial action. Inflammation heralded by 
oedema of tissue outside the sac. Sac bursts and a faecal fistula 
results. 

Aaatomloal Varieties of Btrans^ulated Hernia.— 

SIMPLE ENTEROCELE.—The common form. 

EPIPLOCELE.—Rarely strangulated unless bowel occurs in the hernia 
also. 

PARTIAL ENTEROCELE (Richter’s Hernia).—A part only of the circum¬ 
ference of a piece of gut is strangulated 
HERNIA OF DIVERTICULUM (Littre's Hernia).—A blind diverticulum 
only is strangulated, e g., the appendix or Meckel's diverticulum. 

Signs.— 

AT FIRST —^The hernia becomes hard or feels tense. Irreducible. No 
impulse on coughing Tender or painful History of recent enlarge¬ 
ment. 

LATER.—Skin becomes inflamed and oedematous. Dark colour with 
emphysema if patient survives. 

THE ABDOMEN —Severe spasmodic pain referred to the umbilicus. 
Tenderness and rigidity markedly absent at first Distension and tym¬ 
panites (from meteonsm) late. Signs of peritonitis occur late. 

Symptoms.— 

SHOCK.— 

Most Marked in : Pure enterocele—Partial enterocele (Richter's hernia) 
—^When a hernia becomes strangulated on its first occurrence (children 
congenital cases). 

Least Marked in : Old-standing cases—Large herniae—Cases preceded 
by irreducibility and inflammation—Epiplocele. 

Pulse slow and weak, then rapid and irregular. Temperature subnormal, 
but rising with onset of inflammation. Faintness 
PAIN —Referred to the region of the umbilicus. Also over the region 
of the hernia Occurs as spasms of colic supervening on a constant 
abdominal pain. Becomes less on the onset of gangrene. 

VOMITING.—First of food. Later of bile and small intestine contents. 
Lastly of foul stercoraceous fluid. 

CONSTIPATION.—Absolute from the first in most cases. Caused by: 
(a) Obstruction of the lumen of the gut; (6) Paralysis of the gut by 
interference with its nervous mechanism; (c) Peritonitis (at last). 
Not present at first: In strangulation of the ^t high up, when the lower 
bowel may empty itself. 

Not present at all: In epiplocele, or any case when a viscus (e.g., ovary) 
other than gut forms the contents of the hernia. In partial enterocele 
(rare). 

TOKSMIA.—Occurs after the case has persisted some time. Shrunken 
face, hollow eyes, anxious expression. Temperature becomes again 
subnormal. Drowsiness, delirium, and coma. 
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LATENCY OF THE SYMPTOMS w often well marked and very important. 
Occurs eroecially in elderly patients, and in old-standing hernias. *’ Shock 
may be absent entirely. Only symptoms present may be constipation, 
a little vomiting, and local tenderness over the hernia. 

Gangrene of the gut in such cases may be signified by: Relief of pain in 
the abdomen, l^lief of tension and tenderness in the hernia. Occur¬ 
rence of oedema over the hernia. 

N.B.—Gangrene of the gut may occur within a few hours of strangula¬ 
tion. 


TiraaimeBt.— 

TAXIS.—Should be used in the following conditions only, and only in 
inguinal hernia:— 

1. When the hernia has only just appeared, e.g., in congenital hernia, 
when the contents come down suddenly and are at once strangulated. 

2. When the hernia has been reducible a short time previously. 

3. Within a few hours of the onset of strangulation. 

4. For a short time (ten minutes). 

5. With the utmost gentleness. 

6. Under an anaesthetic, which may be prolonged for the operation of 
herniotomy. 

Dangers. —Except in the cases mentioned above, taxis is much more 
dangerous than operation, and is often the cause of a fatal result 
following an operation. 

1. It may damage the sac and its contents, especi^ly the gut. •Causes 
oedema and swelling. Produces haemorrhage into the sac and into 
the gut wall. May rupture the gut 

2. It may force inflamed or gangrenous gut back into the abdomen. 
Hastens the transudation of bacteria through the gut wall. Hastens 
gangrene. Causes unnecessary suffering and delay. Makes the 
subsequent operation more difficult and dangerous. 

3. It may reduce the hernia without relieving symptoms :— 

а. By the reduction of a ruptured or gangrenous gut 

б. By causing peritonitis from the reduction of septic contents into 
the abdomen. 

c. By forcing the sac with its strangulated contents back into the 
abdomen— ‘rdduction en masse'. 

d. By forcing the hernial contents into a pouch leading out of the 
mam sac, such as occurs in an interstitial hernia— 'rSduction en 
bissac '. 

e. By forcing the contents through a rupture in the neck of the sac. 
/. By reducing contents whose strangulation is due, not to the neck 

of the sac, but to a band or kinking of the contents themselves. 

OPERATION without any unnecessary delay. Directly the diagnosis is 
clear or even probable. In all except the few cases when taxis is per¬ 
missible and successful. The indications for taxis are very few and it is 
safer to operate on all cases of strangulated hernia. 

Dangers of Delay in Operation.— 

No tendency to natural recovery, except the very rare occurrence of a 
natural fecal fistula. 

Sepsis begins to occur with strangulation, by an escape of bacteria 
through the congested gut. 

Gangrene of the gut may result in a few hours. 
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Strangulated Hernia—Treatment, continued. 

Paralysis of the gut, with incapacity for recovery, may result from 
prolonged distension. 

THe general condition of the patient becomes worse and not better from 
delay, *because of: (i) Want of food; (2) Want of sleep: (3) Loss of 
fluid by vomiting; (4) Rapidly increasing septic absorption. 

Operation fbr Relief of Strangulated Bemla.— 

PRELIMINARIES.—^Wash out the stomach if vomiting is severe. 
Anaesthetize by local, spinal, or intratracheal anaesthesia. 

EXPOSURE OF HERNIAL CONTENTS.—Cut down to the sac. Open 
/ sac carefully and let out contained fluid. 

DIVISION OF THE STRANGULATING AGENT.—Usually found at the 
neck of the sac. Occasionally m the body of the sac or in the contents. 
In oblique inguinal herniae, cut upwards and inwards at the neck of the 
sac. In femoral hernia, cut inwards Gimbernat’s ligament. In all 
others, cut any tense band that may be felt. Make the incision as small 
as possible: just suflicient to free the contents. 

EXAMINATION OF CONTENTS.—First pull the cpntents down farther, 
so that the actual site of strangulation can be examined. Decide whether 
the contents, especially the gut, arc viable. 

Signs of Viability of the gut or other viscus —The peritoneum is smooth 
and shiny. Blood-vessels can be emptied by pressure, and refill. 

Signs of the Gut not being Viable. —The peritoneum has lost its 
lustre May be covered by lymph. Colour is deep purple or slate. 
Vessels cannot be emptied by pressure. 

TREATMENT OF THE GUT and other hernial contents.— 

Any Limited Ulcer at the site of strangulation, or 
Any Limited Patch of Gangrene, should be infolded by sewing the 
neighbouring healthy gut over it. 

Viable Gut should be returned into the abdomen. 

Redundant Omentum should be ligatured and removed. 

Non-viable Gut should be excised, cutting well above and below the 
site of strangulation. Then perform immediate anastomosis of the 
healthy ends, except in the following • (1) when great distension exists, 
or {2) when the patient's condition is desperate, sew the ends together 
in part of their circumference, and tie in a tube at the remaining part, 
pushing the junction just within the abdomen. 

RADICAL CURE should complete the operation, except when the patient's 
condition is grave, or when gangrene and sepsis are evident. In this case 
drain through the opening in the parietes. 

AFTER-TREATMENT.—Enemata of tui^entine and soap until natural 
evacuations occur. Continuous rectal infusion of saline fluid in cases 
with marked collapse or peritonitis. Avoid feeding by mouth until the 
bowels have acted. 

Oomplloatloas after Operatloa. —Intestinal obstruction from paralysis 
of ue gut. Pentofiitis. Acute enteritis, passage of blood and mucus. 
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Chapter XXXIX 

DISKASXS OF THE COLON 

Anatotay and Physiology of tho Colon.— 

Length of Large Intestine. —Five feet in adults, i.e., one-fifth of the whole 
intestine, and about the same length as the individual's body height. 
Subdivisions of Colon:— 


Naub 

Begins 

Ends 

Length 

ClRCUMrEaBMCB 

CaBCum 

31 iud end 

IleocsBcal valve 

7 cm. 

38 cm. 

Ascending colon 

Ileocscal valve 

Liver 

10 „ 

*0 „ 

Hepatic flexure 

Liver 

Liver 



Transverse colon . 

Liver 

Soleen 

SO „ 

XS •> 

Splenic flexure 

Spleen 

Spleen 



Descending colon 

Spleen 

Left iliac crest 

15 

U „ 

Iliac colon 

Left iliac crest 

Left psoas 

10 „ 


Pelvic colon 

Left psoas 

3rd sacral vertebra 

50 „ 

X 7 » • 


These figures vary very much, especially as regards the transverse and 
pelvic colon. 

Capacity of Large Intestine.—I n adults it holds 3 to 5 pints (2 to 3 
litres), i.e., about the same capacity as the whole of the small intestine. 

Special Characters of the Colon. — (1) The outer longitudinal muscle 
is arranged as three distinct bands or taeniae. This becomes rearranged 
as two bands at the lower part of the pelvic colon. (2) The sacculations 
which bulge out between the taeniae. (3) The appendices epiploicae. 
Fatty appendages which axe best mark^ in fat subjects, in old age, 
and in the transverse and pelvic colon. 

COMMON VARIATIONS.— 

The CiECUM may have the Appendix; (i) Abruptly demarcated and 
attached behind and to the inner side—the adult type; (2) Abruptly 
demarcated and ternunal—the infantile type; or (3) Terminal with 
no sharp demarcation—the foetal type. 

Position of the C/bcum. — (i) Normally in the right inguinal region; 
Often (2) in the right loin close under the liver, (3) hanging over the 
pelvic brim or actually in the true pelvis; Rarely (4) behind the 
umbilicus, or (5) in left iliac fossa. 

The Hepatic Flexure may be absent, the ascending running obliquely 
into the transverse colon. 

The Transverse Colon varies much in length and position. When^ 
very long its middle part may lie in the pelvis. 

Pelvic Colon varies: (1) In length—from £2 cm. to 84 cm.; (2) In 
position—commonly lying in the pelvis, more rarely as a loop upwardly 
directed across the abdomen; (3) In the length of mesent^—^the 
pelvic mesocolon may be absent, or be anything up to 25 cm. long, 

s T5 
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Anatomy and Physiology o! the Colon, continued. 

CONSTRICTIONS.— 

Splenic Flexure is so much kinked by the attachment of the phrenieo- 
colic ligament as to be the narrowest point 

Rbtrocolic Junction. —There is often an abrupt angle where the pelvic 
colon passes into the rectum, and at this point a thickening of the 
circular muscle forms a kind of sphincter. 

The Ilboc/bcal Valve forms a muscular sphincter under nervous and 
reflex control, which regulates the admission of chyme from small gut 
into large. As a mechanical valve it is incompetent; fluid,can be 
forced by enemata into ileum. 

TIME TAKEN BY CONTENTS IN PASSAGE OF INTESTINES.— 

Small intestine. 4 hours; ascending colon, 1-3 hours; transverse colon, 

2 hours; descending and pelvic colon, 16 hours. 

MOVEMENTS OF THE COLON.— 

Peristalsis, as in the small bowel, drives on the intestinal contents 
towards the anus. Not as frequent as in the small bowel; mass peri¬ 
stalsis occurs 

ANTIPERIST 4 LSIS IS probably a normal movement in the proximal part 
of the colon, and it tends to drive the fluid contents of the transverse 
and ascending colon back towards the cscum. In certain conditions 
this antiperistaltic contraction is probably exaggerated 

DIGESTION IN THE COLON.— 

Water Absorption. —The colon is capable of absorbing an unlimited 
''quantity of water Normally it absorbs about 16 per cent of the water 
from the chyme of the small intestine This is its principal function. 

Food Absorption. —Proteins, fats, and carbohydrates are absorbed in 
such small quantities as to be negligible. When injected into the 
rectum, emulsified fat and carbohydrates are absorbed to some extent, 
and proteins very slightly. 

Putrefaction. —IVoteins and fats are decomposed and carbohydrates 
undergo fermentation in the colon under the influence of the bacteria. 

BACTERIA IN THE INTESTINES.— 

The Duodenum and Jejunum are almost germ-free, and if the mouth 
and food are sterilized they may be kept so. 

The Ileum contains an increasing number of bacteria towards its lower 
part. 

The C.SCUM contains the maximum number and variety of bacteria. 
It is rightly called the intestinal cesspool—into it the fluid contents 
of both small and large guts are emptied. 

The Colon contains many varieties both of bacilli and cocci. The 
Bacillus coli and the pyogenic cocci predominate. About one-third 
part by weight of dried faeces consists of bacteria. 

FUNCTIONAL D18BASBS OF THB COLON 

There are many cases of extreme constipation unassociated with any gross 
disease of the colon; there are others—comparatively rare—^in which the 
colon is lengthened, kinked, or dilated, as a primary congenital defect; and 
lastly, there are cases in which constipation and dilatation of the colon occur 
and increase pan passu, the one condition sometimes being the cause and 
sometimes the result of the other. For purposes of description it will be 
convenient to take the extreme type of idiopathic dilatation of the colon, 
although this is-^e rarest. 


IDlOfAtHid X>» eoh 0 it * 

ZDXOFATBICI JULATAIYOIT OF 7BV COLON 

{Hirschsprung's Disease) 

Aatfology.— 

Sbx.— ‘Males always are more liable than females. Proportion is males : 
females :: S : i. 

Age. —^The majority occur in infants or children under lo. 

Cause. —Congenital mal-innervation of the colon probably accounts for 
the majority. In others, long-standing constipation may be the cause 
and the colonic dilatation the result. Overaction of the sympathetic 
nervous system. A similar condition may occur in the urinary bladder, 
viz., over-distension and imperfect emptying, in association with Hirsch¬ 
sprung’s disease. 

Pathologlosl Anatomy.— 

Parts Affected. —The pelvic colon is alone afiected in nearly 30 per cent, 
and with other parts in more than 60 per cent The whole colon in 
uniformly dilated in about 15 per cent. 

Measurements. —An increase in length is frequent, but not invariable, 
and is less often found in the very young children than in those of older 
years. The girth is dilated so that the circumference is often as great as 
that of the patient’s thigh The capacity is correspondingly increased, 
being as much as 7 pints in infants. 

Kinking is necessitated in order to accommodate the voluminous gut. 
This IS best marked in the transverse and pelvic portion, and especially 
at the junction of the colon and Tectum. 

Muscular Hypertrophy —The muscular wall is usually much thickened, 
and occasionally a long or short segment of the colon is tightly contracted. 
A thickness of 6 mm , or three times the normal, is common. 

Inflammatory Changes in the peritoneum are conspicuously absent. 
Stercoral ulcers may occur in the lumen and lead to perforation. 

Secondary or Pressure Changes. —Venous obstruction, with oedema 
of the legs. Scanty, albuminous urine. Diaphragm, heart, and lungs 
pushed upwards 

Physiosl Signs.— 

Abdomen is distended and globular, tympanitic to percussion, and showing 
no free fluid 

Visible Peristalsis —Large coils of colon are disposed chiefly in a longL 
tudinal direction, and these contract visibly and audibly. 

Chest is contracted and short, being only i or | the length of the trunk, 
instead of the normal f. The lower rib margins are everted. 

Ssrmptozns.— 

Onset. —Gradual, being, preceded by a variable latent period. 

Constipation. —Varies very much. Usually it is conspicuous, the intervals 
between going to stool varying from one week to three months. Some, 
however, haye regular daily motions, but this does not imply that there 
is no intestiitll stasis. 

Diarrhcea. —^This may alternate with constipation and afford tempprary 
relief to the distension. 
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Idiopathic Dilatation of the Colon—Symptoms, continued. 

Emaciation with Loss of Appetite occurs sooner or later in severe cases, 
and indicates that treatment must be undertaken without delay. 
Nervous System. —In infants convulsions or tetany, in adults neurasthenia 
or melancholia. 

Causes of Death. —Perforative peritonitis—Bronchitis or broncho¬ 
pneumonia—Convulsions—^Toxaemia. , 

Course. —^The length of the disease varies from a few weeks to many years. 
The earlier the 83miptoms manifest themselves the more rapid is the 
course of the case. 

Cm«s In Adults in which Constipation Is tho Primary Factor.— ^These 
differ from the above-described cases of idiopathic dilatation of the colon 
in the following respects'. 

Parts Affected. —The upper part of the colon, i.e., the caecum and 
ascending and transverse portions, is most frequently involved, whereat 
in the congenital or idiopathic variety it is the pelvic colon. 

Sex —Females greatly preponderate over males, in a proportion of 5 or 7 
to I, just the inverse proportion to that obtaining in the congenital 
disease. 

Symptoms. —Constipation does not date from early life; distension of the 
abdomen is not marked, and visible peristalsis is not seen. 

Treatment.— 

Diet. —Easily digested food—milk, fish, eggs, and farinaceous food. Some 
cases react better to a coarse diet of brown bread, porridge, ahd vegetables, 
but such are exceptional. 

Drugs. —Ordinary purgatives are worse than useless, especially when 
great distension exists. Tonics and stimulants, e.g, strychnine, aloes, 
and iron, may be of some use in conjunction with enemata, etc. 
Enemata. —^Whilst it is easy to inject large quantities of fluid per rectum, 
this may be retained or return^ unchanged Olive oil (i pint) given 
at night (and retained), followed by turpentine (i oz.) in soapy water 
in the morning, is the most efficacious. 

Mechanical Means. —Athletic exercises, abdominal massage, and electrical 
treatment will benefit the cases of slight degree. Defsecation should be 
' performed m the squatting position, and tight corsets abandoned. 
SURGICAL TREATMENT.— 

Indications —Failure of diet, drugs, and enemata to afford permanent 
relief. Marked and increasing distension of abdomen. Visible 
intestinal peristalsis. Progressive emaciation. Recently it has been 
shown that high spinal anaesthesia will bring about a cure in some 
' cases, and this may replace surgery in such cases. This treatment 
is coupled with the administration of acetylbetamethylcholine bromide 
and liquid paraffin with normal bowel habit. 

Sympathectomy. —Operation of choice. All previous surgical measures 
have been replaced by operations on the sympathetic nervous system. 
Thus there'is now no place for caecostomy, appendicostomy, colostomy, 
colectomy, or short-circuit operations. 

Sympathectomy tends to give excellent results at first, though the 
later results are not so good. However, some improvement can usually 
be maintained. The modom operation is a high lumbar ganglion- 
ectomy removal (Li-La) through the lumbar route. 
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Before a sympathectomy is pearformed the behaviour of tite coloa 
filled with barium after the induction of Spinal aaasstiiesia is^no^. 
If peristalsis is greatly increased the patient will b^elit by sym¬ 
pathectomy. 

Presacral neurectomy with periarterial S3nnpatiiectomy of the 
inferior mesenteric artery has also been used. 

OOLXTZ8 

Clasalfleatloa of Inflammatory DluoaMs of the Colon.— 

1. CATARRHAL COLITIS. 

2. MUCOMEMBRANOUS COLITIS. 

3. ULCERATIVE COLITIS.— 

a. Simple. —Follicular, stercoral. 

b. Necrotic. —Embolic, thrombotic. 

c. Acute Infective —^Typhoid, dysentery. 

d. Chronic Infective. —^Tubercle, S3^hilis. 

e. Toxic.—U raemia, mercury. 

4. COLITIS POLYPOSA. 

5. PERICOLITIS. —Sigmoiditis—Diverticulitis. 

Catarrhal Colltla. —^Colicky pains, constipation, and the passage of mucus 
are the chief symptoms. It is important to note that the passage of mucus 
may occur in simple catarrh, and is by itself no evidence of gross organic 
disease * 

In Catarrh of the Small Intestine the mucus is intimately mixed 
with the faeces, and free bile-pigment is present. There is a marked 
acid reaction. , 

In Catarrh of the Lower Colon the mucus is present in shreds and 
flakes upon the outer surface of the faeces. 

BKucomembranous Colitis. —The formation and passage of excessive 
mucus from the colon without any structural change in its wall. 

AETIOLOGY.— 

Sex. —Women in over 80 per cent. 

1 Age — Between 20 apd 40 in over 60 per cent. 

Neurosis. —In almost all the patients there is well-marked neurasthenia, 
and any emotional disturbance is likely to be followed by an exacerba¬ 
tion of the disease 

Gout and the allied conditions of lithiasis and arthritis are often associ¬ 
ated with it. About 10 per cent pass intestinal sand. 

SYMPTOMS.— 

Mucus is passed generally without mixture with faeces, in the form of 
long shreds or tubes. These tubes are not really membranous, but 
simply mucous casts of the colon in which a few cells may be entangled. 

Pain is well marked and is paroxysmal in character, chiefly in the left 
iliac fossa. Attacks of colic precede and accompany the passage of 
mucus. 

Constipation is obstinate and constant, even when the colic and 
passage of mucus are present. 

Symptoms of Ulceration, viz., paswge of blood and pus, supervene in 
smne cases. Leads to rapid emaciation, 
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Mucomembranous Colitis, continued. 

TREATMENT.— 

General treatment appropriate to neurasthenia. 

Diet. —Coarse food, e.g., brown bread, porridge, vegetables, and fruit, 
to overcome the constipation. 

Aperients usually increase the pain without curing the constipation. 
LavagIs. —Systematic irrigation of the colon with large (quantities of 
hot water constitutes the Plombidres system. It is satisfactory for 
a time, but relapses are usual. 

Surgical Treatment {see p. 455). 

Uloerative Colitis.— 

CAUSES — 

Dysentery —In the tropical form, a protozoan amoeba. In the epidemic 
or asylum dysentery, Shiga's bacillus 
Catarrhal, Follicular, and Stercoral Ulcers arise in any condition 
of constipation or colitis 

PATHOLOGY.— 

The Simple Ulcers occur usually in the pelvic colon, or at the flexures, 
or in the caecum. They are solitary, and destroy the mucous and 
muscular coats, without producing much thickening of the peritoneum. 
Therefore they are liable to cause acute perforation Rarely their 
healing leads to stenosis. 

The Infective or Dysenteric Ulcers rftay aflect the whole colon. 
More commonly they are localized; (i) In the caecum and ascending 
colon; or (2) In the pelvic colon and rectum Large areas of mucous 
membrane are destroyed, leaving ragged irregular ulcers In the 
chronic fbrms the gut becomes rigid and thickened and matted in 
adhesions. 

SYMPTOMS.— 

In Simple or Solitary Ulcers the symptoms are merely those of 
catarrhal colitis Perforation is apt to occur suddenly, with almost 
invariably fatal consequences 

In the more Diffuse Forms of Ulceration the following occur:— 

• Dtarrhaea is severe and persistent, especially when the rectum and 
pelvic colon are affected 

Patn wtth tenesmus is similarly more severe when the lower bowel is 
affected. 

Mucus, blood, and pus constitute the greater part of the loose stools. 
The association of pus with blood and mucus is the proof of active 
ulceration. 

Tenderness along the course of the colon is specially indicative of peri¬ 
toneal involvement. 

Loss of flesh may become extreme. It is caused chiefly by toxic 
absorption, and is an important indication for surgical treatment. 

MEDICAL TREATMENT.—Consists in rest, warmth, milk diet, rectal 
lavage, vaccines and sera, and transfusions, but this only cures a minority 
of the acute cases. The chronic cases are extremely resistant to treat¬ 
ment, and suffer £rom constant relapses. Pol3ryalent antidysenteric 
seziim has been used with success. Sulphaguanidine is also being used 
successfully. 
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SURGICAL TREATMENT.— 

Colostomy has given good results, which are due to the free drainage 
which it brings about. A right inguinal colostomy is probably the 
most efficacious, because it diverts the fsces from the Colon t^low. 
The artificial anus is kept open for six to twelve months, and then 
closed by a plastic operation. 

Appbndicostomy is suitable for the less severe type of case. If it fails, 
one of the more radical operations can be performed later. The 
appendix is brought through a small parietal wound and removed, all 
but the proximal ^ inch This is fixed open in the wound, and through 
it the whole colon is irrigated daily. The circular muscle at the base 
of the appendix serves as a sphincter which prevents hecal discharge. 
The patient soon learns to carry out the lavage at home. The appendi- 
costomy can be closed (generally in one year's time) by the application 
of the actual cautery to the mucous membrane. 

Ileosigmoidostomy is suitable only for cases in which the pelvic colon 
and rectum are healthy, and in which appendicostomy or colostomy 
has failed to effect a cure. 

Colitis Polyposa (Multiple Polypi of the Colon).—^Multiple polypi may 

occur in any part of the large intestine They frequently extend from the 

caecum to the rectum, numbering many thousands. 

The common age is between 20 and 40, and they give rise to diarrhoea and 
the passage of blood-stained mucus There is pain and loss of weight. 

X-ray examination of tl^ colon after a barium enema will demonstrate 
the polypi. 

TREATMENT.—Resection of the affected portion is the only satisfactory 
treatment, as one or more of the polypi eventually undergo malignant 
change. ' 

PERZCOLZTZS ; DZVERTZCULA : DZVERTZCULZTZS : 
AFTECTZONS OF APPENDZCES EPZPLOZCJE 

Diverticula may occur in any part of the alimentary tract, and may be 
congenital or acquired. The congenital diverticula are found principally 
m the duodenum and jejunum or as a Meckel's diverticulum. The acquired 
diverticula are limited to the colon, and the inflammatory condition associated 
with these is named diverticulitis 

Dlveriicttla of the Colon : Diverticulitis.— 

ANATOMY.— 

Situation, —Comparatively common in the descending and pelvic colon. 
Rare in rest of the colon Always cease at the rectum. Bulge out 
from the outer and inner borders of the gut, often projecting into the 
appendices epiploicae {Ftg. 171). 

Number and Size —Usually multiple, and may be as many as 400. 
Commpnly about the size of currants, they may vary from a pin's 
head to a grape.* 

Structure —Consist in a hernial protrusion of mucous membrane 
through the thinned muscular wall of the gut. This is specially liable 
to occur where a blood-vessel pierces the wall to enter a fat appendix. 
'Ihey often contain faecal material, which may be inspissated to form a 
concretion. Rarely they lodge a foreign body. 
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DiyerticuUtis» continued. 

AETIOLOGY.—^Diverticula are caused either By increased pressure within 
the gut ('pulsion' diverticula), or by the dragging of a structure adherent 
to the outer coats of the gut ('traction' diverticula). 

Ssx AND Age. —Men are more liable than women. They never occur 
before 20. Usually the age is about 40-60. 

Obesity is usually present, and there is much fat in the abdomen and 
appendices epiploicae. 

. Constipation is the most important factor in their development. They 
indicate that muscular hypertrophy of the colon is yielding to dilata¬ 
tion. They are thus similar to the saccules which occur in the bladder 
of an old man with a large prostate. 

SECONDARY PATHOLOGICAL CHANGES.—Once formed, a colic 
diverticulum forms a miniature appendix vermiformis, and is liable to 
the same pathological changes. 

General Peritonitis from perforation of, or a transudation of bacteria 
through, a diverticulum. The pouch may be in a condition of Gan¬ 
grenous Diverticulitis. 

Local Abscess in the left iliac fossa, exactly resembling an appendicitis 
abscess 

Chronic Inflammation. —A proliferative chronic inflammation occurs 
in the walls of the colon round the diverticulum, in the eBd this 
condition converts the gut into a thick, rigid, stenosed tube, exactly 
resembling some forms of scirrhous canceff 
Adhesions to Other Viscera. —Especially the small intestine and 
bladder. In* the former case acute obstruction, and in the latter a 
vesico-colic (Ft^ 171), with the passage qi flatus per urethram (pneuma- 
turia), may result. 

Carcinoma may supervene upon the condition of chronic inflammation. 

SYMPTOMS.— 

Latency.— Diverticula often occur without causing any S3rmptoms at all. 
Clinical Groups.— The following clinical groups may be recognized:— 

1. Inflammatory. —In this group the patient suffers froih recurring 
attacks of greater or less severity, in which localized pain, tenderness, 
rigidity, and swelling are present. Temporary intestinal difficulty 
accompanied by vomiting may be observed. The symptoms are 
so similar to those caus^ by inflammation of the appendix that 
‘left-sided appendicitis' is spoken of in many instances. In the 
graver form an acute general peritonitis is found, and at operation 
a perforated diverticulum is disclosed. 

2. Obstructive. —Chronic intestinal difficulty, with periodic attacks of 
exaggerated difficulty amounting to temporal obstruction, is not 
infi^uent; in the severer cases a complete intestinal obstruction 
may be present. 

3. Fistulous. —^The passage of faecal matter and air by the urethra 
indicates that a communication exists between the intestine a nd 
bladder {Fig. 171). The opening may be seen with a c3rstoscope. 
The cause is almost invariably a diverticulitis of the .■jigwimd flexure. 

4. Pelvic. —An inflammatory mass is found in the pelvis, and in the 
female is attributed to disease of the adnexa. The s3miptoins are 
often similar to those of salpingitis and pyosalpinx. 
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DIFFERENTIAL DIAGNOSIS.—In cases where a tumour termed 
there may he the greatest difficulty in distinguishing between carcinoma 
and diverticulitis. In carcinoma haemorrhage occurs more frequently 
than in diverticulitis, and the discharge of mucus is more abundant. The 
duration of the internal difficulty in cases of diverticulitis may extend 
over years, the disease often progressing very slowly. Pelvic conditions 
in the female may closely resemble diverticulitis, but an X-ray examina¬ 
tion makes the diagnosis obvious. 



Fm. t 7 t .—Diagnunmatic reiaasentation of diverticulitis. Above is the colon 
and Ddow the bladder, both in section. A, Thickenedpentoneum; B, Thickened 
Indurated srall of colon, resemblum sdrrhous cancer; C, Thickening of the submucous 
layer; D. Diverticulum extending outwoida into an appendix epiploica; E, Mucous 
miMBoranel G. laflammatocy material between o^on and blaqder; H, Perforatlcnt 
lato bladito. 
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Div«rticulitis, continued. 

TREATMENT.— 

} 

Mbdicikal Treatment.— The restriction of a diet having heavy residue 
and the administration of aperients causing fluid actions daily may 
check the progress of the disease and prevent its complications. In 
advanced cases where a tumour has formed, stenosis occurred, or 
fistulae developed, surgical treatment will be necessary. The difficulty 
of surgical treatment, in certain cases, may lie in the extensive character 
of the disease, the colon from the hepatic flexure to the rectum being 
involved. 

Surgical Treatment —Very difficult, owing to the fact that the lesions 
are extensive. 

I Acute .— , * 

a. Excise and bury, as for appendix. 

b If diverticulum cannot be found, bring colon out of wound and 
drain until obstruction subsides Then excise diverticulum or do 
a lateral anastomosis Always get large gut well washed out. 

c. Wrap omentum around colon, failing other methods. 

d. ExciSion of the affected region 
2. Chrome .— 

a Drainage above, then excise after. 

h. Short circuit, if (a) not possible, by putting transverse colon 
into sigmoid colon below disease. 
c. Colostomy. 

d Resection is usually not possible 

• « 
Chronic Sigmoiditis is a localized thickening of the pelvic colon associated 
with stenosis. 

Causes —Diverticulitis {sh above) Cicatrization of a simple or stercoral 
ulcer. 

Symptoms. —Chronic intestinal obstruction of slow onset, associated 
usually with a sausage-shaped tumour in the left inguinal region. 
Treatment. —In the early stages, a milk diet with copious oil enemata 
may relieve I.,ater, colostomy or excision of the affected part. 

Morbid Conditions associated with the Appendices Bpiploica.— 

I. ASSOCIATION WITH DIVERTICUIA (see above) 

2 TORSION.—This results in the pedicle becoming twisted and narrow. 
Symptoms of recurrent colic 

Separation of the appendix may result, thus producing a fatty tumour 
free in the peritoneal cavity 

Inflammation may occur, with symptoms of subacute peritonitis. 

3. INTESTINAL OBSTRUCTION may be caused by an inflamed and 
adherent appendix epiploica forming a band which strangulates a loop 
of small intestine 

4. STRANGULATION IN HERNIAL SACS,—Long pendulous apipendices 
may be part of or the sole contents of a hernia. Strangulation 
of the hernia may cause gangrene of the fatty processes. It may 
happen in femoral or inguinal hernias in either sex or on either side, 
but the left side, femoral hemiae, and the female sex are the commonest 
conditions. 
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T0BBROULO8X8 OF THE COtOK 

Apart from miliary tubercle, the large intestine is liable to two forms of 
tub^culous disease, both of which specially affect the caecum and ileocaecal 
valve. 

Vartottoe.— 

ENTERO-PERITONEAL.—Both the serous, mucous, and submucous 
coats are attacked, with resulting caseation and ulceration. There is no 
excess of fibrous tissue formation, and therefore no tendency to stricture. 
The ileum is often involved, and also the appendix. Peritoneal adhesions, 
local peritonitis, and faecal fistulae are common. 

HYPERPLASTIC.—The whole wall of the gut is involved in a dense 
fibrous tissue mass which surrounds the scanty tuberculous foci. Often 
confined to the ileocaecal valve or caecum Produces stenosis and 
obstruction. 

Fibro-adipose mass surrounds the affected gut. 

Lymph-glands are enlarged or involved in tuberculous disease. Those 
in front and behind the caecum and those lying on ileocolic vessels 
are chiefly affected. 

Gut Wall is transformed into a hard, rigid, fibrous mass. 

Mucous Membrane is ulcerated, or forms irregular polypoid granulations. 
Ileum and Appendix are never involved in this variety. 
Microscopically, the tuberculous giant-cell systems and bacilli are 
very scanty. Bacilli are seldom found in the faeces. • 

Age and Bex.— 

THE ENTERO-PERITONEAL FORM is found at any age, with no 
special tendency to occur at one period of life. 

THE HYPERPLASTIC FORM occurs usually between 20 and 40. Cases 
in children and old people are rare 
The sexes are affected alike. 

Symptoms.— 

IN THE ENTERO-PERITONEAL FORM.— 

Onset resembles subacute appendicitis, a tender inflammatory mass 
forming in the right iliac fossa. 

Diarrhcea, with passage of blood and mucus. 

The Indurated Mass becomes larger and harder, and after weeks or 
months a stercoral abscess bursts, and fistula result in the inguinal, 
femoral, lumbar, or umbilical regions. 

Lung Complications are common. 

IN THE HYPERPLASTIC FORM.— 

Onset is very insidious. 

Chronic Obstruction, with colic, gurgling, constipation, and visible 
peristalsis 

Tumour forms in right inguinal region It is hard, movable, and has 
the form of the cacum. 

Death within two to three years from intestinal obstruction. 

DlagnoEin.*— 

ENTERO-PERITONEAL FORM from;— 

Appendicitis. —In this the onset is more acute, the course more rapid. 
Bloody diarrhoea is rare. 

Actinomycosis. —In this the mass is harder, the parietes are more 
involved. Sulphur-like granules are discharged. 
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Tuberculosis of tiie Colon—^Diagnosis, continued, 

HYPERPLASTIC FORM from:— 

Cancer of the Cacum or Colon. —^This diagnosis is often not made 
until the mass has been removed and microscoped. In cancer the 
onset of obstruction and the course of the disease are more rapid. 
The tumour is more irregular. 

Troatmoat.— 

IN THE ENTERO-PERITONEAL FORM.— 

Locally Abscesses are Opened, and usually result in faecal iistulae. 

Removal of diseased focus is impossible because of adhesive matting. 
Short-circuiting the intestine above and below the disease through 
an opening in the midline will usually bring about a cure. Union 
of the ileum to the upper pelvic colon, with complete division of the 
former, is the most useful operation. 

IN THE HYPERPLASTIC FORM.— 

Excision of the affected part, together with the neighbouring lymph- 
glands. 

Preliminary Ileosigmoidostomy may be done in cases with much 
distension. 

REGIONAL ILBZTXS 

(Crohn's Disease) 

Localized affection of granulomatous nature involving lower ileum. Causes 
cicatrization and ulceration of the mucosa. 

Ago. —Before 35 years. Resembles ileocascal tuberculosis except that 
ileum is affected, not caecum. 

Pathology. —Lymphadenoid hyperplasia with formation of non-caseating 
giant-cell systems in the mucosa. Small localized abscesses may be found. 
First Stage is that of peritoneal irritation—resembles subacute appendi¬ 
citis. 

Second Stage. —Mucosal ulceration predominates, giving symptoms of 
colitis. 

Third Stage — Subacute or chronic intestinal obstruction. 

Fourth Stage. —Adhesions and fistula formation occur. 

Clinically occurs as an acute appendicitis or in a chronic stage suggestive 
of chronic obstruction. 

Z-ray Diagnosis. —In later stages terminal ileum is so constricted that 
it gives rise to the ‘ string sign 

Trsatment. —Resection of the affected segment of bowel offers the best 
chance of cure. 

CARCINOMA OF THE COLON 

Age. —Commonest between 40 and 50. Cases of cancer of the colon in 
patients under 30 are not so rare as in other situations. 

Sltaation. —Of cancer of all parts of the intestine the following is the com¬ 
parative incidence; rectum, 52 per cent; colon ^including caecum, ileocaecal 
valve, and appendix), 43 per cent; small intestine, 5 per cent. 

Of cancer of the caecum and colon the figures are: pelvic colon, 53 per cent; 
aplenic flexure, 15 per cent; caecum, 9 per cent; transverse colon, 8 per 
cent; descending colon, 4 per cent; ascending colon, 4 per cent; hepatic 
flexure, 2 per cent, (largess.) 
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Pathology.— 

HISTOLOGY.—^Always colunmar-celled growths. 

Mariced hypertrophy of the muscular coats occurs both at and above 
the growu. 

' The muscular layers become invaded by columns of epithdial cells. 
Small-round-cell proliferation is well marked, and becomes transformed 
later into connective tissue. 

Colloid degen^ation of both primary and secondary growths is common. 

MACROSCOPIC APPEARANCE.—It is convenient to distinguish four 
different types of growth. t 

1. Annular. —The growth forms a. tightly constricting ring pf dense 
hardness. The lumen is almost obliterated (see Ftg. 165, p. 431). It 
is of slow development, it produces s}miptoms of obstruction early, 
and is the most favourable type for radical treatment. 

2. Tubular. —A considerable length of the gut becomes transformed 
into dense new growth. Adhesions and fixation are well marked. 

3. Ulcers.—«T he growth forms a deep, hard ulcer, with hard, fungating 
margins. Passage of blood and mucus results rather than intestinid 
obsixuction. 

4. Fungating Mass. —A soft, friable, rapidly-growing mass spreads 
into and along the lumen of the bowel. It causes early metastasis 
and free haemorrhage, with rapid death. 

THE COLON ABOVE THE GROWTH presents various degrees of hyper¬ 
trophy and dilatation in proportion to the chronicity of the growth. 
Ulceration ]ust above the growth and in the caecum is common, and 
may lead to perforation. 

Acute Dilatation with Rupture of the Cmcum. may occur compara¬ 
tively suddenly if the growth becomes suddenly occluded, or if purga¬ 
tives should have been injudiciously administered. 

PERITONITIS may occur in the following ways • — 

Perforation of a stercoral ulcer. 

Acute Rupture of the dilated gut. 

Local Suppuration, leading to the formation of an abscess which may 
be stercoral. 

Pl'Astic Peritonitis, either simple or malignant, causing a matting 
together of the colon with adjacent parts. 

FA£CAL FISTULiE.— 

Cutaneous Fistul.£ are most common over the caecum and at the 
umbihcus. 

Bimucous Fistulas may form between the colon and the small intestine 
and bladder. 

, Incidence. —Fistula formation is much rarer in carcinoma than in the 

disease which may closely simulate it, viz., diverticulitis. 

SECONDARY GROWTHS.—Metastatic growths are not so frequent 
or so early as with cancer elsewhere. 

The Lymphatic Glands which lie on the surface of the colon, and those 
accompanying the vessels of the part, are affected first. This form of 
metastasis is commonest with the soft fungating types of growth. 
The LivBk is the seat of secondary growths, especially in the late stages 
of the dow-growing forms of cancer. 
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Cardnoma of the Colon-^Pathology, continued. 

The PaRiTONBUM and omentum may be diffusely involved. This 
occurs very early in cases of colloid cancer. Extreme ascites results 
from this peritoneal invasion. 

The Lungs and other viscera are rarely affected. 

Symptoms.— 

ONSET.—The onset of symptoms is usually slow and insidious, and apart 
from intestinal obstruction the growth may remain latent for one or 
two years. 

Sudden Onset of acute obstruction may take place in a patient who has 
made no complaint of earlier symptoms. This is due to sudden 
blocking of a stenosed portion of the gut 

GENERAL CONDITION remains good so long as the growth is confined 
to the colon and before obstruction is marked. The most rapid cachexia 
supervenes upon peritoneal invasion. 

PAIN IS of two kinds; (i) Intermittent Colic, due to the contractions 
of the gut above an obstruction, (2) Constant Pain, which occurs only 
when the growth has become fixed to parts outside the gut. 

ABDOMINAL COIjrDITION.—This is characteristic only if and when 
ob.struction exists 

General Tympanitic Distension of varying grades. In obstruction 
to the caecum the central abdominal area is chiefly affected; in that 
of the pelvic colon, the flanks 

Visible Peristaltic Contractions —These are occasioned by the 
forcible contractions of hypertrophied gut above the obstruction Its 
presence always indicates a cause of long standing, and it serves to 
distinguish a chronic case with acute onset from one which is of recent 
origin The hypertrophied colon usually forms long coils obliquely 
disposed from above downwards, the pelvic and transverse parts being 
most often seen. The small intestine forms shorter transverse coils. 
Audible gurgling often accompanies the peristaltic contractions 

TUMOUR IS found in only about 40 per cent of the cases When it occurs 
in the pelvic colon or the splenic flexure it is specially liable to be hidden. 
It is movable in its early stages. ^ 

Apparent Size is increased by a faecal accumulation above, by a matting 
together of neighbouring parts, or by an extension to the omentum. 
This latter point applies specially to cancer of the transverse colon, 
in which the great omentum often forms a transverse hard roll. 

SPECIAL TESTS.— 

Barium Mucilage per Rectum may be seen to be arrested at the site 
of the growth. 

Barium Mucilage by Mouth is arrested above the growth. 

These last two tests may be used alternately in a doubtful case 
The Sigmoidoscope will demonstrate growths in the lower part of the 
pelvic colon. 

Rectal or Vaginal Examination will often discover a tumour of the 
pelvic colon which is out of reach of external examination, 

ACTION 05 THE BOWELS.— 

Constipation, though frequent, is not as pronounced as might be 
expected. It is often quite absent. Constipation occurring for the 
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first time in a patient of middle life, and getting steadily i^se, is 
suggestive of cancer of the large intes^e. 

Diarrh<ba alternating with constipation is the moat dbaracteristic 
symptom. It is due to catarrh and ulceration at or above the growth. 
Tbnbsmus is a painful, bearing-down sensation which accompanies and 
follows defsecation It is present only when the growth afifects the 
pelvic colon or rectum. 

Thb Facbs may contain (i) blood, (2) mucus, (3) pus, or rarely pieces 
of growth. They are in these circumstances peculiarly offensive, 
and indicate a rapid ulceration or necrosis of the growth. 

Complioatioas.— 

ACUTE INTESTINAL OBSTRUCTION {see Chapter XXXVII), which 
may be first indication of disease, is brought on by. (i) Obstruction of 
the lumen of the bowel by a faecal mass; (2) Adhesions or kinking; (3) 
Paralysis due to abuse of purgatives or morphia. 

ACUTE PERFORATION usually results from the rupture of a stercoral 
ulcer. TRe resulting peritonitis is almost invariably fatal, and is often 
associated with a subnormal temperature. 

FISTUL.® — An External Fistula may actually relieve the distension. 
An Enterocolic Fistula will cause persistent diarrhoea and rapid 
marasmus. A Gastrocolic Fistula causes lientery, in which undigested 
food IS passed in the faeces, and true faecal vomiting. A Vesicocolic 
Fistula causes cystitis, with the passage of gas and faeces per urethram. 
A Vaginocolic Fistula may relieve the obstruction^ by the pas&ge of 
gas and faeces by the vagina. 

METASTASIS — Ascites from multiple peritoneal growths is the common¬ 
est sign. The Liver may become enlarged and nodular, but secondary 
growths often occur without this sign. 

TOX.®MIA is late in development, and is, next to obstruction, the common¬ 
est cause of death. 

Course of the Dieease. —Uncomplicated case.s last from two to five years. 
The hard and constricting growths have the best prognosis, because of their 
slow growth, scanty metastasis, and also because they are quickly recog¬ 
nized by the resulting chronic obstruction. 

After Colostomy patients often live for a year or more. 

Treatment. —Only a minority of cases permit of radical surgical treatment. 
In the remainder, apart from palliative operations, the chief treatment 
consists in a light diet of food which contains but litUe indigestible debris. 
Milk, soups, and light farinaceous food form the staple, and fish, eggs, and a 
little meat are allowed. Vegetables, brown bread, and fruit are specially 
harmful. 

EXPLORATORY OPERATION should always be advised ip cases of 
doubtful diagnosis. Especially when the following occur: (i) Constipa¬ 
tion of recent origin and progressive degree; (2) Passage of bWd, mucus, 
and pus by rectum; (3) The existence of visible peristsdsis. 

Site. —^The midline below the umbilicus gives access to all parts except 
the splenic ^exure. This may have to be explored through a second 
incision in the upper part of the left semilunar line. 

COLOSTOMY may be done as a palhative or preliminary operation. 
Palliative. —Must be above the growth. Either in the pelvic colon, 
the transverse 'colon, or the caecum, the first being much ^e most 
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Cardnoftia of tho Colon—^Treatment, continued. 

fre<}iient. An axial colostomy is the best in these cases: the bowel is 
divided, and a large tube tied in the proximal and a small tube in the 
distal end. 

If the bowel cannot be brought outside the abdomen, a lateral colostomy 
must be done. 

If there is no urgent obstruction, the operation ought always to be 
done IN Two Stages, the bowel being brought outside the abdomen 
and fixed at the first stage, and opened or divided at the second. 
Preliminary Colostomy. —If there is a chance of radical removal of 
the growth, this ought always to be preceded by a colostomy or short- 
circuiting operation. It is of great advantage to do this at some 
distance from the growth, because it allows the radical operation to 
be done in a clean area, e.g., a transverse colostomy should precede 
excision of a pelvic growth, or a cxcostomy one of the transverse colon. 

ANASTOMOSIS OPERATIONS.—These have the same indications as 
colostomy, but they are possible only in the absence of marked obstruc¬ 
tion. A short-circuiting operation has these great advantages over a 
colostomy: (i) When performed as a palliative operation it avoids the 
unpleasantness of an artificial anus; (a) When done as a preliminary 
to excision, the latter operation is simplified to a mere removal without 
anastomosis. The best short-circuiting operation is an ileo-sigmoido- 
stomy. The ileum should be divided after a lateral junction with the 
pelvic colon, unless the growth is inoperable and likely to cause complete 
occlusion, when the lumen of the ileum should be preserved. 

RESECTION OF THE GROWTH.— 

Contra-indications. —Metastasis in the liver or peritoneum^ Exten¬ 
sive adhesions, or great lymphatic involvement. 

Extent of Resection. —A long piece of gut should be removed, includ¬ 
ing several inches above and below the growth, together with a fan¬ 
shaped area of peritoneum having its apex at the root of the mesentery. 
This will include all the lymphatic vessels and glands connected with 
the growth. Sulphaguanidine or succinyl sulphathiazole is given 
pre- and post-operatively to reduce the intestinal flora. 

Advantages of Secondary Resection. —In all cases the removal of 
the growth should be preceded by a colostomy or short-circuiting 
operation (e.g., ileosigmoidostomy). The advantages of this are:— 

1. The intestinal obstruction and toxaemia are relieved before the 
excision. 

2. The chances of sepsis are diminished. 

3. Shock is greatly reduced. 

4. The malignant mass often becomes smaller and less adherent owing 
to the rehef of congestion. 

5. A microscopical examination of the mass can be made before 
excision. 

6. The mortality of the operation is reduced from about 50 per cent 
to 10 per cent. 
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Chapter XL 

DISEASES OF THE BECTUM AND ANUS 

CONGENITAL MALFORMATIONS OF 
THE RECTUM 

1. ABSENCE OF RECTUM AND ANUS —Colon ends at the pelvic brim. 
The pelvis is narrow and ill-developed. No bulging occurs in perineum 
when child cries. 

2. RECTUM IS PRESENT. BUT THE ANUS IS ABSENT.—Bulging 
occurs in the perineum on crying. 

3. ANUS AND ANAL CANAL ARE PRESENT, BUT DO NOT JOIN 
THE RECTUM.—Finger feels a partition about one inch above anus. 

4. A STRICTURE MAY EXIST where anal canal joins rectum. 
Treatment of Foregoing Conditions.— 

a. Dilate a stricture by daily passage of bougies. 
b Perforate a septal division, and then dilate. , 

c. Where anus is imperforate ‘ Cut upwards m midline for two inches ; 
bring rectum down, open, and sew to skin. 

d. If the rectum cannot be reached from the penneum: Perform 
inguinal colostomy. 

. 5. RECTUM OPENS INTO OR COMMUNICATES WITH BLADDER, 
VAGINA, URETHRA, OR VULVA.— 

Treatment. —By a pla!5tic operation in slight cases in later life, after 
preliminary colostomy to divert the f<£ces. 

PROCTITIS, OR INFLAMMATION OF ^HE 

RECTUM 

Causes. —Foreign bodies—Fish-bones or other hard material in faeces— 
Polypus or tumour of the rectum—Piles, fissure, or fistula—Prolapse— 
Dysentery — Syphilis—T uberculous ulceration—Gonorrhoea—Parasites: 
threadworms (in children), bilharzia (m patients from Africa)—^Lympho¬ 
granuloma inguinale. 

Symptoms. —Bearing-down pain. Painful tenesmus. Feeling of weight 
and fullness in penneum. Discharge of muco-pus from the anus. 

Treatment.— 

1. Ascertain and remove the cause, e.g., piles, fissure, or foreign body. 

2. Copious hot-water enemata. Lead and opium lotion or suppositories 
in acute stage. Lotio protargol, gr. j ad $j, in later stages. Tannic 
acid, X5 per cent, as a wash-out. Gentian violet capsules by mouth. 

3. For threadworms: Purge, and inject with infusum quassias. 

4. For bilharzia: Scrape away the adenomatous polypi which contain the 
eggs. 

5. Incision of sphincter or colostomy if other meams fail. 
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ZSCBZORBCTAXi ABSCSB8 

AiMtoiny. —Ischiorectal fossa is triangular in vertical section. Outer wall 
is formed by ischium clothed by obturator internus. Inner wall is formed 
by the rectum clothed by levator ani. Lower wall is formed by the skin. 
In front is the triangular ligament. Behind is tiie border of the gluteus 
maximus. 

Sources of Infootion may be : Through any of the three walls or from in 
front. 

1. Through rectum by ulceration or perforation of foreign body—the 
common route. 

2. Through skin by wound abrasion or sebaceous gland 

3. Through the outer wall from disease of pelvis 

4. From the urethra in front. 

Varieties.— 

1. CELLULITIS.—Possibly gangrenous. Diffuse cellular infection from 
the bowel or skin Generally in feeble old people. 

2. ACUTE ISCHIORECTAL ABSCESS — Bacillus colt infection from the 
bowel, or a pytogenic infection from the perineum. 

3. CHRONIC ABSCESS.—Generally tuberculous in origin. 

Symptoms. —^Those of local inflammation Brawny swelling in the perineum. 
Hot, very painful, swelling felt per rectum. Defaecation is very painful 
Bursts either through the skin or into the bowel, or in both directions at 
once. Often results in a fistula , 

Treatment.— 

ACUTE CASES.—Open freely from the perineum, and drain. Drainage 
must be early and free and before the classical sign of suppuration is 
detectable. If an opiening exists into the bowel, treat like a fistula. 

CHRONIC CASES.—Try scraping and packing with sulphanilamide and 
penicillin powder. Liability to sepsis makes healing bad. Colostomy 
has often to be performed 

FISTULA IN ANO 

Definition. —An abnormal communication between the rectum or anal 
canal and the exterior (N B —The blind external fistula and blind 

internal fistula are thus not true fistulae at all, but in their natural course 
are likely to become so.) 

Varieties {Ftgs. 172, 173, 174). 

1. COMPLETE—Track opens into the rectum internally, on to the 
perineum externally. 

2. INCOMPLETE EXTERNAL—A perineal sinus not opening into the 
rectum. 

3. INCOMPLETE INTERNAL.—A track opening into the rectum, but 
not externally 

Causes. —^The causes of proctitis. Ischiorectal abscess. Ulceration or 
stricture low down in the rectum: malignant, tuberculous, or syphilitic. 
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Aniitomy. —A suppurating or granulating sinus communicates with*one or 
both openings. It runs outside the bowel entirely, or more frequently 
perforates the gut obliquely, so running some distance between mucous 
membrane and muscuUir coat.' May almost encircle ]:he bowel. The 
internal opening is usually single, however many external openings there are. 
The external openings are usually multiple. The track runs eiuer through 
the fibres of the external sphincter or, more commonly, stmerficial to It. 
The fistula, like the abscess from which it originates, is chiefiy: (a) Ischio¬ 
rectal; (6) Pelvic; or (c) Submucous. 

In Chronic Cases ; Dense cicatricial tissue forms round the sinus. Multiple 
diverticula branch off in various directions, especially upwards between 
the sacrum and anus. Both internal and external openings become 
multiple. 

Symptoms. —Pain, especially at defaecation. Purulent discharge from a 
sinus, or from anus with or after the motion. 

Treatment.— 

PRELIMINARY —Enema just before operation. 

OPERATION.—Pass a director up the fistula. Open it completely from 
end to end Scrape out all granulations and cut out scar tissue. Open 
up all secondary channels and sinuses. Pack deeply with oiled gauze. 



Ftg. 172—Diagram of fistulas id ano. 
I.S., Internal sphincter; ES, External 
sphincter; L.A., Levator am; A, Blind 
internal fistula, partly pelvic and partly 
ischiorectal, B, Complete submucous fistula. 



Ftg. 173.—Diagram of fistulas in ano. 
I.S, Internal spihincter; E.S., External 

sphincter^ L.A., Levator ani. A, Complete 
submucous and ischiorectal fistula; B, 
Complete pelvic and ischiorecta 1 fistula. 
Ihe dangerous variety. 
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Fistula in Ano—^Treatment, cofiJ^nMd. 

IN DEEP FISTUL-E WHICH ARE PELVIC IN ORIGIN.—If the fistula 
opens above the internal sphincter, it is dangerous to divide that muscle 
and the levator ani, because faecal incontinence will result. The fistula 
must be opened freely from the perineum by a T-shaped incision and 
allowed to granulate from the bottom. Alternatively, the .operation 
of excision may be performed in two stages. 

‘ IN CHRONIC ,OR COMPLICATED CASES.—Either perform a perineal 
excision of the rectum, or an inguinal colostomy. 


FISSURE IN ANO 

Definition. —A longitudinal ulcer in the anal margin. 

Sitnation, eto. —Usually single and in mid-posterior line, where the anus 
is most firmly fixed to the coccyx. 

Below the fissure is a ' Sentinel Pile which is a tag of mucous membrane 
that has been tom down by a scybalous mass, so forming the ulcer. 
Rather commoner in men than women. 

* 

Symptoms. —Severe burning pain during and after defaecation, with-great 
tenesmus. Faeces may be streaked with blood. 

Treatment.— 

PALLIATIVE.—Laxatives and copious hot enemata. Percaine supposi¬ 
tories and the unguentum gallse c opio. 

INJECTION.—In mild cases or recent cases healing can be secured by 
injecting the external sphincter with A B.A (a local anaesthetic with 
prolonged action), thus securing rest for the ulcer for two or three days. 
Useless in chronic cases. 

OPERATIVE.—Under an anaesthetic: (i) Dilate the sphincter; (2) 
Remove all piles, especially 'the sentinel’; (3) Cut out the ulcer, and 
divide the pecten band. 


FIBROUS STRICTURE OF THE RECTUM 

Aetiology. —Elderly patients. Usually women. Follows : (i) Ulceration 

due to dysentery, tubercle, or syphilis; (2) Cellulitis contracting outside 
the gut: (3) Other condi^ons of proctitis, e g., that due to gonorrhoea or 
piles. 

Anatomy. —Stricture is situated two or three inches from the anus. It ma y 
be: (i) Annular and smooth; (2) Long and irregular; (3) Tied to the 
sacrum. The gut above is hypertrophied, dilated, and ulcerated. The 
gut below IS often ballooned. 

Symptoms. —Alternating attacks of constipation and diarrhoea. Attenuated 
moulded faeces, with scanty blood and mucus. Chronic intestinal obstruc¬ 
tion. Ischiorectal or pelvic abscesses may form by rupture or infection 
through a stercoral ulcer. Large faecal abscesses may.form in the butt^k, 
and cause death or chronic fistulas. 

Troatmant.— 

DiLAtATioN by graduated bougies, when these can be borne. 

Excision of the stricture when it is short and the bowel above and below 
headthy* amd free, or linear proctotomy. 

Inguinal Colostomy in the worst cases. 
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Prittuuey OhwioM. —^Xs rarely situiated at the anus, but may occur In the 
anal canal. 

Seooadary Condylomata. —Are very common round the anus. 

Tertiary Chunmata. —Form a diffuse infiltration of the recta] -wall. They 
are commoner in women than men. The disease begins in the submucous 
tissue. Ulceration soon follows, and is deep but comparatively painless. 
It may extend tfo the anus, sigmoid, vagina, perineum, or bladder, and 
form fistulae. It usually results in an extensive stricture. 

SYMPTOMS.—Some pain and rectal tenesmus. Discharge of blood and 
)pus per anum. LaW, the signs of chronic obstruction. 

TREATMENT.— 

1. Salvarsan, Sulphonamides, and Iodides until all active disease 
has been arrested. 

2. Temporary or permanent Colostomy. 

3. In a very few cases when the stricture is short, Excision. 

4. Resulting stricture to be treated by Bougies. « 

NEW GROWTHS OF THE RECTUM AND ANUS 

Polypus (or Stalked Adenoma). —Consists of simple gland tissue with more 
or less connective tissue connected to the submucous coat by a v^cular 
pedicle. It is commonest in children. It may cause some rectal pain, 
irritability, or prolapse. 

Treatment —By ligature and removal. 

Papilloma. —May be localized or a diffuse growth, with a tendency to free 
haemorrhage. It is of rare occurrence. 

Treatment. —By removal. 

SubmuoouB Lipoma. —Can be completely excised. 

Bilharsia Papilloma. —^This is a polypoid outgrowth of mucous membrane, 
bleeding freely, in which many bilharzia ova are found. 

Epithelioma. —^Attacks the anus. Often in the site of an old fissure. It 
may form a warty mass, but soon becomes ulcerated. It is indurated, its 
edges are hard and everted. It bleeds very freely, and has a copious foul 
discharge. Secondary deposits occur very early in the inguinal glands. 
Treatment. —By early free removal, together with the glands m both 
groins. 

Deep X-ray therapy has given good results in some cases. 

Barooma. —This is a rare disease, occurring in young patients (under thirty). 
It forms a rather diffuse growth in the submucous tissue which causes 
obstruction. Ulceration is absent or late. 

Treatment. —It should be removed, but recurrence is likely. 

Carcinoma.— See below. 

CARCINOMA OF THE RECTUM 

Aotiology. —A little commoner in men than in women, and occurs generally 
after imddle life. 
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Carcinoma of fhje Rectum, continued. 

Anatoaiy.—It begins in the mucous membrane, and thence spreads: (z) 
Into the lumen of the gut; (2) Up and down the gut; (3) Out though the 
gut wall in neighbouriim structures. 

ITS MACROSCOPIC STRUCTURE may be of three types:— 

I. A Fungating Friable Mass projecting into the bowel. 

2> An Ulcer with hard raised mar^n, of considerable extent {see 
22, p. 67). 

3. A Fibrous Annular Constriction with comparatively little new 
growth or ulceration 

The bowel above and below shows the same changes as are described 

in the section on intestinal obstruction (p. 416). 

MICROSCOPICALLY it is always a columnar-celled carcinoma, which 

often shows colloid degeneration, and in which the proportion of glandular 

and fibrous tissue vanes. Thus, in the soft, rapidly growing kinds, the 

glandular tissue predominates, whilst the hard annular varieties consist 

chiefly of fibrous tissue. 

« 

Bscteiuioii.—Occurs outwards through the bowel wall, and may involve : (i) 
The cellular tissue; (2) The sacrum; (3) The pelvic vessels and nerves; (4) 
The vagina or uterus, (5) The prostate, bladder, and ureters. In the case 
of the vagina or bladder a bimucous fi.stula may result by ulceration. 

Motastasis.—This is comparatively late and rare. It occurs: (i) In the 
lumbar glands, (2) In the liver and peritoneum; (3) In the inguinal glands 
when the anus has been involved. 

Symptoms and Signs.— 

1. EARLY, BEFORE OBSTRUCTION — 

Pain of a dull, dragging kind, with some tenesmus. This may be quite 
absent. 

Bleeding both with and between the motions. 

Passage of offensive blood-stained mucus 

Rarely the motions may become narrow and moulded 

Diarrhoea alternates with constipation. 

On Examination, a mass is found which is eithq^ (a) Friable and fun¬ 
gating, or (&) Hard, with ulcerated surface and everted margins. The 
mass is not fixed in any way, and on straining the bowel descends 
Si ivholc* 

2. ADVANCED, WITH OBSTRUCTION.—The signs and symptoms of 
chronic intestinal obstruction are added to the above. Great abdominal 
distension, with visible peristalsis. Pronounced constipation, wi^ 
colicky pain, which is increased by purgatives. Pain and tenesmus 
are much more constant and severe 

On Examination, the lumen of the bowel is partially obliterated by a 
stricture or fungating mass. 

3. INVOLVEMENT OF NEIGHBOURING STRUCTURES.—Severe 
constant or neuralgic pain is caused by extension to the sacrum and 
sacral nerves. CEdema, by involvement of the vessels. Gas or faeces 
may be voided from the urethra, and cystitis supervene from bladder 
extension. Hydronephrosis, pyonephrosis, and uraemia, from blocking 
of the ureters. Gas and faeces may be pass^ from the vagina. 

An abscess may form in the pelvis, ischiorectal fossa, or buttocks, and 
give rise to one or many nstulae, which communicate with the gut 
above the growth. 
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On Examination, tho growth is fixed and the bowel does not^come 
down at all on straining. This fixity may be only partial, e.g., to the 
bone behinjl or vagina in firont, or it may be complete, the whole bowel 
circumference being involved. 

4, EATE cachexia with secondary growths.—^This stage is often never 
reached, the patient dying either from intestinal obstruction or sepsis. 
Masses of glands may be felt in lumbar regions. Liver becomes large 
and nodular: ascites develops. 

Course.—^Varies very much. In young patients and with soft fungating 
growths the whole course may bie only one year. In older patient and 
with fibrous growths it may last five years. 

Diagnosle.—^This is usually easy if the case is examined locally. In the 
early stages it is impossible to diagnose cancer from piles, prolapse, polypus, 
or fistula WITHOUT a rectal examination and proctoscopy. 

IN PILES there is no new growth, but merely swollen veins, but it is 
important to remember that piles often complicate cases of cancer, so 
that the inside of the bowel should be examined in every case of piles. 
IN FISSURE the pain is much more severe, and is almost unbearable on 
digital examination. A linear ulcer with sentinel pile is evident, and the 
inside of the bpwel is healthy 

IN POLYPUS the mass is small and pedunculated, and the mucous niem- 
^ brane healthy 

IN FIBROUS STRICTURE the parts are indolent and there is nb new 
growth. Bleeding on examination is absent or very slight. 

IN SYPHir.ITIC DISEASE the gummata are soft, painless, and non- 
vascular. The ulcers are ragged, undermined, and not at all indurated. 
IN PROLAPSE AND INTUSSUSCEPTION inspection and palpation 
will make the case clear 

NOTE.— ^The Sigmoidoscope is useful for cases of cancer occurring out of 
reach of the finger (three to twelve inches from the anus). Every case 

OF BLEEDING PER ANUM SHOULD BE SIGMOIDOSCOPED. 

Treatment.— 

CASES UNSUITED FOR EXCISION —GroAvth is fixed to the bladder, 
prostate, or ureters, or to the sacrum high up. Extension into the 
cellular tissue or glands Metastatic growths. Conditions of age and 
debility. 

Treatment. —Soft food with little debris, avoiding fruit, vegetables, etc. 

Bowel washed out through a soft tube daily. Olive oil enemata. 
Colostomy for obstruction. 

LOW OPERATION: PERINEAL EXCISION.— 

Indications. —For cases in which the disease extends within one inch 
of the anus, but not higher than the finger can reach. 

Method. —After a preliminary colostomy, the anus is excised with the 
lower end of the bowel well above the growth. The wound is either 
plugged round a central tube without any stitching of the gut to the 
skin, or a few anchoring stitches may be used. 
ABDOMINO-PERINEAL METHOD.—^This is the operation of choice, 
but owing to its severity is contra-indicated in the feeble. 

Indications. —^May be used for all cases; it is specially suitable for cases 
in which the disease extends above the 3rd sacral vertebra. 
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Cardnoma of the Rectum—Treatment, conHnvei. 

It has the advantage of allowing a thorough exploration of Ihe abdomen 
for metastatic growths, of allowing a free removal of l3miph-glands and 
cellular tissue firom the pelvis, and of making a much freer removal 
of bowel possible (Fig. 175). 

If necessary a preliminary colostomy can have been performed. With 
the patient in the Trendelenburg position, the aMomen is opened 
through a median incision and explored as to operability of the 
growth and the presence of secondary deposits. If growth ie 
operable, pack ofi small gut and divide the mesenteric artery at 
level of bifurcation of the aorta. Peritoneum divided on either side 
of the rectum and the mesorectum stripped forwards from the hollow 
of the sacrum. Sigmoid colon divided l^tween clamps and the upper 
end brought out tl^ough a left inguinal incision as a colostomy: the 
lower end is pushed down into the hollow of the sacrum and the pelvic 
floor reconstituted by uniting the peritoneum. Abdomen iSi closed, 
patient placed into lateral position, and the bowel removed through 
the perineal route. 

Basalts of ExoLilon of Canoer of the Baotum.— 

IMMEDIATE MORTALITY is about 15 per cent. 

SURVIVAL.—Of those recovering from operation, 60 per cent survive for 
three years or longer The prognosis of survival is very bad in cases 
where the anus is involved. Such cases seldom if ever survive three 
years. 



Fig. 195.—Diagram of the parts removed bjr abdominp-perineal excision of the 
rectum, indkated by the dotted line. The black spots ate the lymph-glands involved 
by canoer of the rectum. {After Miln.) 
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RECURRENCE.—In about two-thirds of the cases when recdqnnee 
takes place it occurs within two years of the operation. The of 
recurrence in 74 per cent is local in,or round the rectum; in 24 per cent 
is in the form of visceral metastasis; and in ^ per cent in the lymphatic 
glands. The average length of life of those m whom recurrence occurs 
M about two years. 

HSMOBBHOXDS OR FOBS • 

Deflnltloii.—^Varicose veins of the anal region. 

Oauea.—^Pressure of the blood in the portal system. Absence of valves 
in the portal veins. Anastomosis between the portal and systemic system 
that occurs between the superior, middle, and inferior haemorrhoidal veins. 
Any portal congestion, cirrhosis of the liver, or iutra-abdominal tumour. 
Alcoholism and chronic constipation. 

Specially common in young men and middle-aged pregnant women 

Varieties. —External and internal. 

Sxtemal PUee. —These are covered by skin. 

CONSIST ot a central vein covered by a tag of hypertrophied skin. 
SYMPTOMS are slight. Pruritus and some pain. Inflammation and 
rupture ot one of the contained veins, forming a perianal hsmatoma, 
are frequent. 

TREATMENT.—By hamamelis ointment and careful washing Fontenta- 
tions when inflamed. Excision must be sparingly done, so as to avoid 
excessive cicatruation. Incision of the perianal haematoma and 
evacuation of the clot. 

Xatonud PUes.— Occur inside the sphincter, and may extend two inches 
up the bowel. 

CONSIST OF varicose veins covered by hjrpertrophied mucous membrane. 
They form a series of fleshy, purple masses inside the anus, some being 
thick, firm, and fleshy, and others thin-walled and easily bleeding. 

SYMPTOMS.—Pam and dull aching after defaecation. Very sharp pain is 
duetto a fissure. 

Bleeding after defaecation, the blood being spattered over the pan. 
Mucoid discharge, with tendency to prolapse. 

COMPLICATIONS — 

Inflammation and thrombosis. If suppurative, may cause portal 
pyaemia. 

Strangulation and sloughing by pressure of the sphincter on prolapsed 
piles. 

Prolapsus Recti. 

Fissure in Ano. 

TREATMENT.— 

General —Saline aperients, and plenty of exercise. 

Local. —^Wa^ng after defaecation. Astringent ointments, e.g., the 
unguentum hamamelidis or unguentum galte c. opio. 

By Injection. —Each pile is injected at its base with 2 c c. of 3 per cent 
solution pf phenol in almond oil. Several treatments may be required. 
An anaes^etic is not necessa^. nor does the patient need to lie up 
afterwards. ' 
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Internal Piles—^Treatment, continued. 

Operative. —^Where bleeding or pain is severe, and where no serious 
permanent portal congestion, e.g., cirrhosis, exists. 

Prelimtnary. —Purgative, e.g., castor oil following salines. Discon¬ 
tinue these forty-eight hours before. Enema twelve hours ^fore 
operation. 

Lithotomy position. Piles are drawn down by forceps and clamped. 
Piles removed and the bases oversewn with catgut Morphine 
suppository gr.) inserted. 

Bowels are kept confined for six days after. 

PROLAPSlB OF TBB RECTUM 

Incomplete. —Is commonly associated with piles in adults, when only the 
mucous membrane protrudes. 

Complete. —Is common in children, when all the coats are extruded. 

Causa. —(i) Relaxed conditions of the tissues ; (a) Constant straining, e.g., 
large prostate, (3) Diarrhoea or worms; (4^ Chronic constipation, piles. 

Signs, eto. —Protruding mass at the anus, with central orifice communicating 
with the lumen of the rectum, its walls joining the skin at the anal margin. 
Mucoid discharge and bleeding Incontinence of faeces when it is chronic. 
Strangulation and sloughing are very rare. 

Diagnosis from piles, polypus, and intussusception 

TruRtmsnt.— 

PALLIATIVE.—Removal of any cause of straining or any rectal irritation, 
e.g. worms or piles. 

ASTRINGENT LOTIONS.—Defapcation in a lateral position the last 
thing at night; a pad soaked in the lotion is tied on with a T-bandage 
over the anus. * 

OPERATIVE — 

Removal of the mucous membrane in incomplete prolapse. 

Linear scanfication, injection of astringents or of paraffin. 

Excision of the whole projecting tumour, with suture of the bowel, in 
complete cases. 

Colopexy, or suture of the sigmoid flexure to the panetes, in a very few 
relapsing cases 

Incision into the space between the anus and coccyx. This is then 
packed with antiseptic gauze and the space allowed to heal by granula¬ 
tion from the bottom. The contraction of this holds the bowel in 
position. 

PRURITUS ANI 

Definition. —A condition characterized by intense itching around the anus. 

Cnnoeo.— 

1. IN ADULTS.—The common cause is a constantly damp condition of 
the anal skin due to leakage. This may be due to: (a) Internal piles 
or polypus, by prolapsing into the sphincter; (6) Fissure; (c) Fistula; 
(d) Catarrhal proctitis; {$) Fungus infections of the anal margin, 
monilia and epidermophyton. 

2 . IN CHILDREN,—Almost always due to worms. 
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9tMtioUtgy .—^The skin around the anus is moist and corrugated, and usually 
shows abrasions from scratching. Pruritus is only a symptom arising from 
some primary cause, but it may continue after the original cause has cleared 
up. Probably after existing some time changes take place in the skin and 
nerves resulting in a true sensory neurosis. 

Clintoal Foaturaa. —Intense itching is complained of, beginning just at the 
margin of the anus. The most intense irritation is generally just at tile 
opening of the anus and along the median raphe in front and behind. 
Sometimes it is more or less continuous, while at other times it comes on in 
bouts. It is generally worse at night. Many patients are quite unable 
to sleep for weeks and have their lives rendered utterly miserable. They 
often state that the intense irritation is more difficult to bear than pain. 
It is much commoner in men than in women. 

Treatment.— 

A careful examination of the rectum and anus must be made, and any 
local condition removed. 

Careful washing of the surrounding parts, and afterwards applying 1-40 
carbolic lotion or a dusting powder, often relieves Injection of oil-soluble 
anaesthetics—e g., A.B.A , proctocaine. Treatment of fungus infections 
with brilliant green (i per cent) or gentian violet (25 per cent). 

Ball’s operation, in which, by dissecting up a flap of skin around the anus, 
the nerves are divided, gives good results. 
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Chapter X*LI 

AFFECTIONS OF TBS LIVER AND 

BILE-DUCTS 

% 

WOUNDS OF THE LIVER 

Noa-panetratlagr Wounds (Subcutaneous Rupture).— 

CAUSES—Buffer accidents—Running over—Blows, kicks, falls, etc.—- 
Fracture of ribs. 

PREDISPOSING.—Fatty or congested liver. 

VARIETIES.— 

Contusion. —Ecch3ntnosis. Glisson's capsule is unruptured. 

Rupture. — Glisson's capsule ruptures. A portion of liver may be 
detached cofllpletely. 

SITUATION, Etc. —Right lobe most common. Antero-posterior lacera¬ 
tion May be transverse in superior surface if caused by doubling up 
of liver. 

SYMPTOMS.— 

Shock, from violence of accident 
Collapse, from internal haemorrhage. 

Bruise, from point of application of force over the liver 
Pain over liver down to umbilicus and up to scapula or ensiform 
cartilage. 

Peritoneal Haemorrhage —Abdomen is held rigid Shifting dullness 
appears in the flanks; most marked on the right side. Pulse becomes 
increasingly rapid The distension and dullness increase rapidly. 
Urine may contain bile or sugar. 

Pulmonary Embolism occasionally results from liver tissues forming 
an embolus. 

Friction Sounds over the liver may be heard later. 

TREATMENT.—Usual treatment for shock. Open abdomen if haemor¬ 
rhage }s evident or collapse continues. Incise through linea alba. Stitch 
up liver, or pack with gauze and leave in for from 5 to 7 days. Purse¬ 
string sutures may be used for small wounds. In difficult cases the rent 
may be plugged with a piece of great omentum. Incision may be enlarged 
by cutting round costal margin. 

Penetrating (External) Wonnda. —Stabs—Gunshot—Lacerated, etc? (im¬ 
paled). Much rarer than rupture. 

SYMPTOMS.—Shock and collapse—External or internal haemoiThage 
(rapidly fatal)—Escape of bile—^Vomiting—Hiccup. 

LATER SYMPTOMS.—Tympanitic distension of abdomen—Rigors— 
Delirium—Peritonitis—Secondary haemorrhage—Abscess. 

DIAGNOSIS from position, direction, and depth of wound. 
TREATMENT.—If haemorrhage and shock increase, open abdomen and 
plug or suture. In gunshot wounds, remove missile if possible, 
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WOUNDS OF OALL-BLADDNE OE DUCTS « 

Fea«tratl9f Woaads,— 

CAUSES and SYMPTOMS as in wounds of liver, but escape of bile is more 
marked. Bile soon makes it^ appearance in the urine. 

Rapid Dsvxlophbnt of Peritonitis. 

TREATMENT.— 

Complete ei^osure by laparotomy. 

Wound of Galx.-bladdbr. —Sew^up if small, and close abdomen. Sew 
to abdominal incision if large, or remove gall-bladder. 

Wound of Cystic Duct.—C holecystectomy. 

Wound of Hepatic Duct.—S uture ends of duct. 

Wound of Common Bile-duct. —^Tie open ends. Cholecystenterostomy. 

Euptnre of Oall-blidder or Duots.— 

CAUSES.—^Traumatism: kick, blow, run-over, etc., especially when gall¬ 
bladder is distended and a calculus is present—Ulceration from calculus 
—^Typhoid fever—Ascaris—^Malignant disease (very rare)—Dilatation 
from blocking duct. 

PATHOLOGY.— 

If Sudden and Extensive : General peritonitis results rapidly. 

If Gradual : An encysted fluid collection amounting to several gallons* 
may result. 

Continnity of bile-duct may be restored in few weeks in latter casq, and 
this has been proved experimentally. 

SYMPTOMS.—Either immediate septic peritonitis, or localized peritonitis. 

followed by fluctuating tumour—Jaundice—Bile in urine—Clay faeces. 
DIAGNOSIS is that of acute peritonitis associated with traumatism, 
jaundice, or history of gall-stone colic. 

TREATMENT.— 

In Subacute or Obscure Cases. —Keep in bed. If localized swelling 
occur, laparotomy. 

In Acute Cases. —Immediate laparotomy. Details as in case of pene¬ 
trating wounds {see above). A septic gall-bladder should always be 
drain^, or removed. 

OHOLECT8TITX8 

Definition.— Inflammation of the gall-bladder. This is usually associated 
with the presence of gall-stones, and the latter by their mechanical 
effects dominate the clinical picture, but cholecystitis may be a primary 
condition. 

Aetiology.— Caused by infection by B. typhosus, B. coU, streptococci, or 
staphylococci. 

Varieties.— 

EARLIEST FORM.—^This is merely a catarrhal inflammation, associated 
with a villous thickening of the mucous membrane in which cholesterol 
is deposited. This type is known as the strawberry gall-bladder or 
cholestefosis. 

Symptoms. —^Vague discomfort or right hypochondriac pain with vomiting 
and constipation. 
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Cholecyftitis—^Varieties, continued. 

LATER OR MORE ACUTE VARIETIES.—Produce distension of the 
gall-bladder with muco-pus, massive thickening, and dilatation or 
• sloughing. A local peritonitis or abscess may occur from perforation, 
but general peritonitis is very rare. 

Symptoms. —I..ocalized pain, with tumour formation. Vomiting, consti¬ 
pation, and fever. 

Treatment. —Removal of the gall-bladder. In the gangrenous t3rpe, or 
when a local abscess has formed, the gall-bladder must be drained as a 
first stage, and removed later if a chronic fistula results. 

GALL-STONES 

Causee.— 

I. STAGNATION OF BILE—From sedentary habits, corsets which 
impede the flow of bile by impeding respiratory movements, and consti¬ 
pation The bile-salts are said to undergo decomposition so that the 
bile becomes acid and cholesterol is precipitated. There is very little 
real evidence to support this view. In obstruction of the common duct 
from carcmjma, although the bile becomes extremely viscid, stones, 
cholesterol or otherwise, are never formed. 

■£. INFECTION OF THE GALL-BLADDER —Naunyn showed that the 
cholesterol comes from the epithelium of the gall-bladder and not from 
the bile The formation of gall-stones depends on the presence of an 
inflammatory catarrh of the gall-bladder mucous membrane in which 
the amount of cholesterol is greatly increased, the desquamated epithelial 
cells and bacteria acting as a nucleus. 

Cause of the Infection —The common organisms are B. colt and 
B. typhosus The.se have been founcf in the g^l-stones. There is often 
a history of previous typhoid fever The path of the infection is 
probably the blood-stream. It is probable that stones are only formed 
if the infection is chronic and attenuated, if acute, the excess of chole¬ 
sterol does not occur. The frequency of gall-stones in women is 
probably due to the great frequency with which B colt infections occur 
in women who have been pregnant 

3. FOREIGN BODIES (rare).—Needle, ascaris, distoma, hydatid, etc 

S«at of Formation.—Generally in gall-bladder. May be found in cystic 
or common duct—more rarely hepatic duct. (Ftg. 176.) 

Struoture. —^Three layers : Nucleus—^Middle layer—Outer layer. 

NUCLEUS —Consists of: Clump of bacteria—^Mucus—Blood-clot—Casts 
of bile capillaries, or foreign body, or crystals of CaCO,. 

MIDDLE LAYER.—^Laminated layers of cholesterin crystals. 
EXTERNAL LAYER.—Bilirubin combined with a calcium salt. 

Varietioa. —Compounds of cholesterin and bilirubin-calcium. Either sub¬ 
stance nearly pure. Latter in calculi formed in liver. 

Xaoldoaoe.—In 4 per cent of all males; in 20 per cent of all females; 
in about same proportions, i.e., i in 3, they give rise to symptoms. 

A|^ Xneidaaoa. — Unknown in' children. Common in mid-life—30-30. 
Commonest in old age—but often latent. 

Great frequency and latency in old age are probably due to degeneration 
of muscular tis.sue of gall-bladder and ducts. 
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Ftg 176 —Diagram of vanous conditions of gall stones and gall bladder A, 
Cholecystit^ with multiple faceted stones and thick gall bladder, B Single cholestenn 
stone, C, Gall bladder with small mulberry stones D, Single stone impacted in cystic 
duct, gall bladder dilated, E, Stones m ampulla of Vater, common duct hepatic ducts, 
and bladder The shape of the gall bladder is diagrammatically umpufied. Hart 
mann s pouch not being Shown 
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Gall-stones, continued. 

Symptoms from the presence of gall-stones vary according to their site, 
the presence of infection, and according to whether they are stationary, 
or, having moved, become impacted. 

Gall-stone Colic only occurs with a stone in a duct, and then with the 
movement or impaction of the stone. The colic consists in a sudden 
agonizing attack of pain beginning in the hypochondriac or epigastric 
region and radiating towards the pmbilicus and right scapula. It lasts 
from a few minutes to several hours; it is accompanied by collapse, 
feeble pulse, clammy skin, and, towards the end of the attack, vomiting. 
There may be repeated attacks within a few hours. 

Jaundice occurs by blocking of the hepatic or common ducts. The 
presence of a stone in these ducts does not necessarily 'cause obstruction; 
it is when infection, causing swelling of the mucous membrane, or impac¬ 
tion of the stone, occurs that complete obstruction followed by jaundice 
results The jaundice occurs 12 to 36 hours after an attack of colic, and 
usually disappears 2 or 3 days after. The retention of bile pigments is 
shown first by appearing in the unne. causing it to be of dark brown 
colour; later the sclerotics of the eyes become yellow, and then the skin. 
The faecej become clay-coloured. It is said that jaundice occurs in only 
15 per cent df cases in which there are stones in the cystic duct, and only 
in 40 per cent of cases of stones in the common duct. 

Temperature. —Sometimes rigors, with temperature of 103° or more, 
occur after colic. Probably due to septic infection at seat of ulceration. 
Fever may be of an intermittent type (Charcot's intermittent fever), 
associated with catarrh of the bile-ducts and an impacted calculus. May 
be remittent and lead on to septicsemia or septic endocarditis: associated 
with suppuration in bile-ducts. 

CALCULI IN GALL-BLADDER.— 

a. Uncomplicated. —History of many years of gall-stone dyspepsia. 
Dull aching pain in epigastrium coming on immediately or shortly after 
food. Sense of fullness and distension, accompanied by flatulence and 
belching of wind; this is especially brought on by foods such as pastry, 
cheese, etc. There are often no physical signs. The patient is often 
stout and past middle age. 

b. Complicated by Acute Cholecystitis. —After many years of above 
symptoms, attacks of more acute pain occur. These commence in 
right hypochondrium and epigastrium, and radiate to the back and 
shoulders Onset frequently with mild shivering attack, often associ¬ 
ated with pyrexia. Vomiting is common. The pain after meals is 
often increased, and may occur at night and be relieved by food, thus 
simulating duodenal ulcer. 

Physical Signs. —^There is tenderness over the gall-bladder. This is 
test elicited by Murphy’s sign, in which with the patient in a sitting 
position the surgeon hooks his fingers upwards under the costal 
margin on each side. On the patient taking a deep breath the tender 
gall-bladder causes a sudden reflex inhibition of respiration. Boas' 
sign is the presence of an area of superficial tenderness from the 
tiv^verse processes of the vertebras to the posterior axillary line 
between the i ith dorsal amd ist lumbar spine levels. 

c. Complicated by Suppurative or Gangrenous Cholecystitis,— 
The synmtoms may commence as am acute cholec3rstitis and 
instead of clearing up in two or three days may progress, or the onset 
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may be abrupt with severe pain in epigastrium with vomiting, ligots. 
pyre3(ia, and marked tenderness oi the upper right rectus musde. The 
condition resembles an acute appendicitis, only in the u^per right 

a uadrant of the abdomen instead of the lower. On exaihination, if 
be local tenderness permits, a mass may be felt in the right fay^- 
chondrium consisting of a distended gall-bladder wrapped in meat 
omentum. If surgical treatment is not 'adopted, perforation of the 
gall-bladder with general peritonitis may ensue. 

CALCULUS IN CYSTIC DUCT.-*- 

After an attack of acute biliary colic, the gall-bladder becomes distended 
with mucus and may grow to a large size with but few symptoms. If 
infection occurs, the signs will be those of acute cholecystitis with the 
presence of a distended palpable gall-bladder. This gives rise to 
empyema of the gall-bladder. Jaundice only occurs from associated 
catarrh or obstruction of the common or hepatic ducts. 

CALCULUS IN COMMON DUCT.— 

There is usually a history of previous attacks of biliary colic followed 
by transient jaundice. When a stone becomes impacted in the common 
duct, the jaundice rapidly becomes intense, with itching and pale 
motions, etc. Whilst at first complete, the obstruction later dimin¬ 
ishes, so that there is a variation in the degree of jaundice from day to 
day This variation is of great importance in diagnosis of jaundice 
from obstruction due to carcinoma. Infection soon ensues with a 
stone in the common duct, and rjgors and intermittent fever from 
infective cholangitis occur 

Physical Signs.— 

ENLARGEMENT OF LIVER.—Slight—Tender. 

ENLARGEMENT OF GALL-BLADDER at ninth costal cartilage. Smooth 
and rounded Points to right pubic spine. Moves with respiration. 
Can be moved laterally. May be due to mass of calculi, mucus, or pus. 
This enlargement of the gall-bladder indicates blocking of the cystic duct, 
and there is in this case only slight jaundice 
When the Common Duct is Blocked, and in most chronic or recurrent 
cases, the gall-bladder is contracted. 

If a stone produces marked jaundice it docs not cause enlargement of 
the gall-bladder, and vice versa. 

Conrvolsier’a Law. —" When the common duct is obstructed by a stone, 
dilatation is rare because of chronic disease of the gall-bladder; when the 
duct is obstructed by other causes, dilatation is common.'* May be of 
importance in diagnosis. Absence of enlargement with gall-stones is 
ascribed to previous inflammation causing adhesions and fibrosis. 
COROLLARY TO THE LAW.— 

In jaundice due to gall-stones the gall-bladder is small; when due to 
carcinoma it is usually enlarged. 

EXCEPTIONS TO THE LAW.— 

I. Where there is a stone or stricture of the cystic duct causing hydrops 
or empyema, together with the acute impaction of a stone in the 
common duct. 

2. Where there is a stone in the cystic duct pressing upon the common 
duct. 

Where there is distension of the gall-bladder by an acute inflammatory 
process with obstruction of the common duct by a stone. 
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Gall-stones—Couirolsier’s Law, continued. 

4. Where there is chronic induration of the head of the pauicreas with a 
stone in the common duct. 

5. Where there is malignant disease of the common duct at any part of 
its course, or cancer of the head of the pancreas and a chronic sclerosing 
cholecystitis. 

Diagnosis. —Usually follows from association of colic with jaundice, and 
there may be palpable gall-bladder or "stone in faeces. 

RENAL COLIC.—Pain radiates into pelvis and thigh; vesical irritation, 
crystals in urine. 

LEAD COLIC.—Chronic constipation, blue line, etc. 

GASTRIC ULCER.—Relation of pain to meals. 

CANCER OF HEAD OF PANCREAS.—Fixed tumour present, loss of 
flesh, deep jaundice associated with enlargement of gall-bladder. 
MEMBRANOUS COLITIS.—Casts and shreds of the colon are passed. 
ABSCESS OF LIVER, ASCARIDES, HYDATIDS. 

CHOLECYSTOGRAPHY.— The gall-bladder can be demonstrated by 
X rays after the ingestion of sodium tetra-iodophenolphthalein The dye 
is given at 3 p.m. after a fat-free evening meal. X-ray films are taken at 
9. II, 12 noon next day, and a further film taken after a fatty meal to 
see the rate and degree of emptying of the gall-bladder. Diseased gall¬ 
bladders fail to cast a shadow or at the most give a very poor one. 
Distortion of the gall-bladder may occur firom the presence of calculi. 

Ollnloal Groups. —(i) Those in which the stone passes and gives rise to colic 
and transient jaundice; (2) Those in which the stone becomes impacted 
and colic is not present, but further sequelae result. 

Impaction : Its Gomplioatlons and Sequela.— 

1. Impaction of Stonk without other Complications,— 

In neck of bladder, or cystic duct: Gall-bladder forms large fluid tumour. 
In common bile-duct* Permanent jaundice, unless fistulous communica¬ 
tion with gut is formed 

2. Impaction followed by Septic Sequelae —Cholangitis and chole¬ 
cystitis with rigors. Empyema of gall-bladder. Hepatic abscesses. 
Perforation of bile-ducts and abscesses in neighbourhood. Passage 
of stone into peritoneal cavity. Septic peritonitis 

3 Impaction followed by Adhesion to Stomach or gut, with formation 
of fistula and passage of stone. Often no symptoms. 

4. Impaction fCllowed by Ulceration and Intestinal Obstruction. 

5. Obliteration of Gall-bladder. 

6. Ulceration followed by Cicatrization and Stenosis of Ducts. 

7. Carcinoma resulting from irritation of stone. 

8. Chronic Pancreatitis from impaction in the ampulla of Vater. 

Treatment.— 

MEDICINAL AND DIETETIC.— 

For Colic.—^M orphine, gr. cum atropine sulph., gr. rir; hot bath; 
large quantity of water (warm), with sod. bicarb, and sod. salicyl., to 
promote flow of bile; inhalation of chloroform. 

For Prevention of Stones. —^Exercise. Diet. 

SURGICAL TREATMENT is called for in: Enlarged gall-bladder— 
Persistent jaundice—Recurrent attacks of colic—Intermittent fever— 
Signs of local inflammation—Peritonitis. 
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Stones in Giiu.>BLADDBR.—Cholecystectomy, i.e., removal of £he gall> 
bladder, is the operation of choice. It removes the diseased gall¬ 
bladder, makes recurrence of the stones less likely, and neatly shortens 
convalescence. Cholecystotomy, with drainage of the gall-bladder 
after removal of stones, should be reserved for cases with acute suppura¬ 
tion and dense adhesions, or for patients in bad condition in whom 
the larger operation would be dangerous. ' 

Stone in Cystic Duct.—P ush back and remove through the gall-bladder, 
or incise wall of duct, remove stone, and sew up. 

Stone in Common Bile-duct —Push forward or back, or excise and 
sew up. If the stone is in the third part of the duct, this must be 
done by opening the second part of the duodenum and removing the 
stone through the posterior wall of the gut 

It is advisable to drain down to the duct, but seldom necessary to 
insert a tube into it. 

BILZARY FISTULA 

■xternsl.— 

CAUSES—Gall-stones—Penetrating wounds of gall-bladder or ducts— 
Hepatic abscess (especially of traumatic origin)—Surgical treatment of 
cysts or abscess of liver—Cholecystotomy—Actinomycosis—^Malignant 
disease—^Congenital. 

POSITION —Usually at umbilicus or right h5rpochondrium. May be in 
h}rpogastrium or inguinal region. 

SYMPTOMS.—Discharge of bile, mucus, blood, or pus Quantity will 
depend on patency of ducts. If entire bile is discharged externally, 
patient emaciates and dies 

PROGNOSIS.—When due to malignant disease, abscess in depths of liver, 
or impermeable stricture—bad. Otherwise—good. 

TREATMENT.—Keep sinus clean. Dram. Scrape and pack. Remove 
gall-bladder Remove obstruction from common duct. Cholecystenter- 
ostomy. 

Internal.— 

CAUSED by adhesion to and ulceration into. Stomach—Colon—Duodenum 
—Pleura—Pelvis of kidney—Portal vein—Encysted peritoneal cavities. 
Or by malignant infiltration of same organs 

SYMPl'OMS.—Gall-stones may: (i) Be vomited, (2) Be voided per anum; 
(3) Cause intestinal obstruction; (4) Cause encysted peritoneal collection 
of fluid. 


ABSCESS OF TBE LIVER 

Gaueee.- 

1. TRAUMATISM.—Chiefly pyogenic cocci. Blows on hypochondrium. 
Penetrating wounds: From outside—From stomach (fish-bones, pins). 

2. GALL-STONES.—Chiefly B. colt communis. Direct ulceration from 
gall-bladder or ducts Indirect infection, especially when stone ulcerates 
in the common duct. 

3. PARASITES —Ascarides—Creep up duct from duodenum—Especially 
in children—Die and act as septic foreign body. Hydatid cyst. Distoma 
(very rare). Coccidia—Small multiple abscesses. 
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AImcms of the Liver—Cftuses, continued. 

4. DIRECT EXTENSION from neighbouring inflammatory foci. Right 
empyema, peritonitis, right perinephritis, etc. 

5. PY/EMIC CAUSES.— 

Systemic, via the Hepatic Artery.— Occurring as part of a general 
pyaemia. Especially in septic inflammation of bones (cranium com¬ 
monest), ulcerative endocarditis, septic diseases of lungs.' 

Portal, via the Portal 'Vein (pyogenic cocci, B. coli communis, Amceba 
coli, tubercle, actinomycosis).—Ulcers of stomach or duodenum— 
Appendicitis—Operation for piles—Septic inflammation of umbilical 
cord, especially in the newborn. 

Tuberculous abscess of the liver is a single ragged cavity, and is gener¬ 
ally secondary to h3rpertrophic tuberculous disease of the cscum. 
Actinomycotic abscess is honeycombed. 

6. TYPHOID FEVER —Direct extension up bile-ducts By pylephlebitis. 

Indirectly through a focus of suppuration. 

7. TROPICAL ABSCESS.— 

Geographical Distribution.— Commonest in tropics Mediterranean 
littoral. Occasional in England. 

Climate and Season — Greatest moisture, and greatest daily variation 
in temperature. 

Race.— Europeans are more subject than natives. 

Sex and Age.—^M en to women as 30 to i. Age 20 to 40. 

Alcohol is great predisposing cause. 

Malaria may act as a predisposing cause, but tropical abscess often 
occurs where malaria is unknown, e.g., Chile. 

Dysentery.— In 75 per cent of cases. Amoeba colt found in stools and 
in the abscesses; often not found in pus at first aspiration, but may 
be found 2 or 3 days later They are invariably found in scrapings 
from wall of abscess. 

Pathology.— 

SINGLE.—Tropical, in 75 per cent—Gall-stones—Ascarides—Spreading 
from neighbouring suppuration. 

MULTIPLE in all other cases; typically the pyaemic. 

MAY OPEN into. Lungs—Pleura—Pericardium—Stomach—Intestine— 
Peritoneum—Right kidney pelvis—Vena cava—Externally. 
SITUATION.—Commonest in upper part and back of right lobe. ' 

Symptoms. —Often latent until rupture in tropical abscess 
Prominence, or bulging, in hypochondrium. Redness and oedema of skin. 
Dull aching Pain over liver. Sharp pain indicates perihepatitis. 
Enlargement of Liver — Swelling moves with respiration. Fluctuation 
is rarely felt. Liver is tender. 

Muddy Complexion.— Slight jaundice. 

Auscultation.— Friction sounds over liver. Signs of pleurisy at base 
of right lung. Crepitations at base of right lung. Splashing sounds 
when absceas has burst into the pleura. 

Enlargement of liver dullness, generally upwards. Stomach, colon, and 
right kidney pushed down. Pain in right scapula and shoulder, (^ugh 
(mm irritation of phrenic or invasion of lung). Amoeba coli may be 
present in sputum. Dyspnoea from encroachment on chest. 
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Tbmpbraturb.—H ectic (with rigors) in cases of injury or pyaemia. Often 
normal in latent tropical abscess. 

Digestive Disturbances. —^Vomiting, diarrhcea, constipation, etc. 

OompUoatloaE caused by abscess bursting:— 

Into Stomach.—^V omiting of pus. 

Into Intestine, generally colon.—Pus per anum. 

Into Peritoneum. —Fatal peritonitis. 

Into Pelvis of Right Kidney. —Very rare. 

Into Inferior Vena Cava.—F atal. 

Into Gall-bladder —Pus by bowel. May recover. 

Into Pleura. —Rare—Symptoms of rapidly-formed empyema. 

Into Lung. —Signs of pleurisy—Cough. Expectoration of foul, dark 
pus, often much blood— Amoeba coh. Seventy per cent of tropical cases 
in which this happens end well, but in pysemic cases it is fatal. 

Into Pericardium.—R apidly fatal. 

Externally. —Betw'een or below the costal cartilages. 

Narvons Syatem.—Attacks of melancholia or hypochondriasis. Delirium 
and coma at end. 

Dlanosls.— 

LATENCY.—Some cases are latent, and bursting of abscess is first sign. 

SPECIAL SIGNS —Pain in right hypochondrium—Pain in right shoulder 
—^Muddy complexion—Jaundice (slight)—Enlarged liver—Raised tem¬ 
perature. * 

Presence of Dysentery, septic wounds of head, or any focus of suppura¬ 
tion, makes above symptoms more significant. 

LOCALIZED PERIHEPATITIS may give pain like abscess, but there is 
no enlargement of liver, and symptoms are not so severe. 

OTHER VARIETIES OF SUBPHRENIC ABSCESS {see p. 387). 

ASPIRATION BY NEEDLE is justifiable only if positive result leads to 
immediate operation. It may show Amoeba coh, hydatid booklets, 
coccidia, actinomycosis, or thick pus like anchovy sauce. 

Prognosis. —In single or non-pyaemic cases, mortality varies from 50 to 80 

per cent. 

Troatment. —Freely open after locating abscess with syringe. 

If parietes are not adherent, pack sponges round, and sew parietea to 
liver before evacuation. 

Knife of thermo-cautery is best to cut liver. 

If abscess be in right lobe above margin of ribs, the thoracic wall must be 
incised. 

If abscess communicates with pleural cavity, part of chest wall must be 
freely excised, and both cavities drained. 

If empyema exists, but does not communicate with liver, then two separate 
openings are required. 

If abscess bursts into peritoneum, open at once, and if adhesions localize 
the mischief, then evacuation may be success^l. 

TREATMENT OF AMCEBIC ABSCESS.— 

Aspirate through large bone needle, and wash out abscess with quinine, 
leaving in half as much as pus taken out. Only perform transpleural 
drainage if aspiration fails to clear up the abscess. 

Give emetine bismuth iodide in gelatin-coated capsules internally as 
soon as the condition is suspected. 
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BYDATXD GT8T8 

Distribution. —Common in Australia and Iceland. Commoner in London 
than in Scotland or provinces. 

SITUATION IN LIVER.—Any part or surface may be involved. Hydatids 
of liver form 37 per cent of hydatid disease. 

Symptoms.— 

HEPATIC TUMOUR.—On the superior surface extending upward, liver 
pushed down. On the inferior surface extending downward, liver pushed 
up. Fluctuation, or elasticity, with 'hydatid fremitus'. 

PRESSURE SYMPTOMS.— 

Upon lung—Dyspnoea. 

Upon digestive organs—Pain, vomiting, etc. 

Upon blood-vessels—(Edema, ascites, piles. 

Upon peritoneum—Localized peritonitis, pain. 

Jaundice is rare—From pressure, or bursting into bile-duct. 

RUPTURE — 

Into alimentary canal—Spontaneous cure 
Into peritoneum—Shock, collapse, urticarial rash 
Into pleura or lung—Pleurisy or pneumonia, possible expectoration 
of cysts 

Into pericardium—Rapidly fatal. 

Into gall-bladder—Colic and jaundice. 

Into pelvis of kidney, bladder, vena cava, portal vein. 

Externally—Fistula. 

SUPPURATION.—^May result from injury, from presence of other septic 
focus, from pjraemia Forms hepatic abscess with usual signs. 
SPONTANEOUS CURE —Parasite dies, fluid is absorbed, inert pultaceous 
material remains encapsuled. C3irst may become calcified. Cyst may be 
filled with bile, and then cured. 

HiEMORRHAGE into the sac may follow rupture, and may prove fatal. 
COMPOSITION OF HYDATID FLUID.—Neutral reaction. Sp. gr. 1006. 
About 2 per cent solids—salts, proteins, and extractives Often contains 
booklets No albumin. 

Diagrnosis. —Slow-growing hepatic swelling, which : (a) is fluid or elastic; (6) 
moves with respiration Aspiration shows booklets. Complement fixation 
test. Blood invariably shows an eosinophiha 

DIFFERENTIAL DIAGNOSIS.— 

1. Solid Enlargments of Liver.— In these: Solid feel Signs of 
syphilis or malignant disease. Aspiration produces no fluid 

2. Simple Cysts (very rare),—Fluid has no booklets, and is nch in 
albumin 

3. Abscess. —Rapid development. Tender to pressure. Throbbing 
pain. Rigors and temperature. 

4. Enlarged Gall-bladder. —Associated with colic and jaundice. 
Lateral movement possible. 

5. SuBPHRENic Abscess. —Inferior border of liver displaced but unaltered 
in outline. Signs of inflammatory process. Aspiration produces pus 
or gas. 

6. Cyst or Swelling of Right Kidney. —Moves slightly with respira¬ 
tion. Colon is in front, not below. 
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7. Flburai. Effusion.— Dullness is more diffuse and less lo<^zed. 
Constitutional symptoms are more meu-ked. 

8 . Aneurysm of Hepatic Artery or Aorta. —Expansile i>ulsation. 
Blowing murmur. Jaundice alwa3rs when hepatic artery is involved. 
Pain very great. 

9. Ovarian Cyst— Pelvic connections Line of separation from liver. 

10. Hydatid Cyst of Abdominal Wall. —Liver felt moving independ¬ 
ently. 

11. Hydatid of Base of Lung. —Cough with blood-stained expectoration. 

12. Phantom Tumour 

13. Local Abscess in Peritoneum. 

14. Ascites. 

Prognosis. —Bad when .suppuration or rupture occurs—^When cyst has 
to be reached through thorax. 

Mortality after incispn through abdomen, 10 per cent After incision 
through thorax, 29 per cent. 

Treatment. —Never aspirate. Expose the cyst, inject 2 per cent formalin 
to render contents sterile, and then endeavour to shell out the cyst. If this, 
fails, sew the sac to the panetes (i.e , marsupialize), and then incise. Never 
try to remove the fibrous ectocyst, as excessive haemorrhage will occur from 
the liver. 

Other Cysts of the Liver. —All rare. 

SIMPLE SEROUS CYSTS —May be large, or small. Usually no symptoms 
Fluid becomes solid on boiling No booklets Probably l5miphatic 
or dilated mucous glands 
Treat as if hydatid 

MULTILOCULAR cystic DISEASE—Often associated with cystic 
kidneys. Probably mucoid degeneration of bile capillaries Commonest 
in old people Generally not recognized. 

No treatment 

CYSTIC ADENOMA.—Localized glandular tumour containing cysts. 
DERMOID CYSTS —Very rare. 

MOVABLE LIVER 

Causes.— 

CONGENITAL.—Elongation of coronary and suspensory ligaments. 
Absence of coronary ligaments 

ACQUIRED.—Enlargement or growth of gall-bladder Narrowing of 
outlet of thorax (tight lacing). Weight or traction of tumours or cysts. 
Laxity of abdomen, caused by many pregnancies. Fatty degeneration 
of suspensory ligament following pentomtis 

Symptoms.—Often associated with enteroptosis, movable kidney, or spleen. 
Dragging pains Occasional jaundice Tumour, shape of liver, in abdo¬ 
men, which can be replaced in right hypochondrium. Resonance in hepatic 
region. Difficulty in walking. Digestive derangements. Almost always 
in women. 

Trohtmoat. —Belt. Discontinue corsets. Possibly hepatopexy. 
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SOLID BNLARGBMBNTB OF THB LIVBE 

Malibrmftilon .—h down-growing tongue of hepatic substance, usually 
connected with the anterior margin of the right lobe. Knovm as Rieders 
lobe. 

Zt is of importance only because it may be mistaken for gall-bladder, kidney, 
or other tumours 

AotInomyoosiB. —Rarely primary. Usually secondary to an intestinal 
infection, or an extension from the thorax. The liver is enlarged, witt 
bossy outline, and is associated with signs of abdominal or pleuritic chronic 
inflammation. It softens and breaks down into an abscess, the pus of 
which may give the clue • 

Prognosis is bad and treatment of little avail. 

Syphilis.— 

DIFFUSE HEPATITIS.—Usually seen in congenital cases The liver 
becomes hard, nodular, much enlarged from an interstitial fibrosis. 
GUMMATA —Occur in acquired or congenital forms They cause a bossy 
enlargement of the surface, with few or no symptoms unless the portal 
fissure is encroached upon. 

Amyloid Disease may result from syphilis or chronic suppuration. 

Ang^ioma is the only innocent new growth which is not rare. May be 
congenital or acquired, and it usually grows just beneath the capsule. 

CONGENITAL CASES form large masses reaching to the umbilicus which 
are not encapsuled. 

ACQUIRED CASES occur at about 6o as multiple encapsuled tumours 
about ^ to I in. across. 

Gareinoma, as a primary growth, may arise from the hepatic cells, or from 
those of the bile-ducts The mass is single Secondary growths are 
common and multiple. 

Sarcoma is very rare primarily, but common secondary to bone and melanotic 
deposits. 

STYMPTOMS OF MALIGNANT ENLARGEMENT.—Nodular enlargement 
which encroaches upon the thorax and abdomen Jaundice, emaciation, 
cachexia, and ascites are common, if death does not occur from the 
primary disease 

NEOPLASMS OF OALL-BLADDER AND DUCTS 

Carcinoma is common. Sarcoma, papilloma, and fibroma are very rare. 

Caroinoma of Oall-bladdor.— 

PATHOLOGY.—Generally .scirrhous. Columnar-celled—from epithelial 
lining. Spheroidal-celled—from mucous glands. 90 per cent associated 
with g^ll-stones. Growth begins in mucous membrane, and at first it is a 
localiz^ growth. 

SYMPTOMS.— 

In Early Stage.—V ery vague and indefinite. 

In Advanced Stags.— 

Jaundice in 70 per cent of cases. From impaction of calculus or growth, 
from invasion of ducts, from pressure of glands at portal fissure. 
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Pain. —Sbaro and paroxysmal, or constant and gnawing. 

Twnour. —Heu’d, nodular. Sometimes suppurating. * 

Loss of weight. Spontaneous haemorrhages. ‘Gastro>ihtestinal dis¬ 
turbances. 

SEX.—^Women are attacked three times more often than men. 

AGE.—Between 50 and 60. 

DIAGNOSIS from carcinoma of liver secondary to other growth; carcinoma 
of pylorus or pancreas. 

PROGNOSIS.—Life lasts few months to two years. 

TREATMENT.—If diagnosed before infiltration of liver has begun, remove 
' gall-bladder and resect adjacent part of liver. 

a 

Malignant Growths of Bile-duota. —Columnar-celled carcinoma. Common 
bile-duct in duodenum is usual seat, but any other part may be afiected. 
Begins as a papillary or submucous growth. Constricts duct. Invades 
pancreas, duodenum, etc. Seldom larger than hazel-nut or walnut. 
No special relation to gall-stones. Both sexes equally affected. 
SYMPTOMS —Indefinite pains in area of eighth dorsal nerve. Gradual 
onset of jaundice with all its signs. Haemorrhages—cutaneous and 
mucous. Skin becomes olive-green Intense itching. Enlargement of 
liver and gall-bladder. Slow pulse Cholaemia—drowsiness, vomiting, 
delirium. ^ 

DIAGNOSIS.— 

From Impacted Gall-stone. —History of colic. Duration not more than 
few months in cancer. 

From Cancer of Head of Pancreas. —Almost impossible 
PROGNOSIS —Seldom live more than three months after jaundice has 
become established. 

TREATMENT.—Cholecystenterostomy is the only possible operation in 
most cases. Results are bad: haemorrhage is so very liable to occur in 
jaundiced subjects, the administration of vitamin K prior to any 
operation should alwa}rs take place. 

Removal of growth is very seldom possible. 
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Chapter XLII 

ATFFCTIONS OF THE PANCREAS 
AND SPLEEN 

m 

AFFECTIONS OF THE PANCREAS 

Diab«tes. —Is caused by total'removal or destruction of the pancreas by 
atrophy or new growth. 

Often associated with fatty and fibrous degeneration of pancreas. 
Interacinar pancreatitis, with destruction of certain special cells called 
the islands of Langerhans, is the lesion most frequently found in pan¬ 
creatic diabetes. 

Injury. —Is very rare, and then usually fatal. 

A blood-cyst may form in the lesser peritoneal cavity, and in this pancreatic 
ferments are present 

Treat by opening and emptying from in front, with ligature of bleeding 
vessels and drainage from behind 

Pancreatic Calculus. —^Very rare. Composed chiefly of carbonates. Causes 
colic, and is associated with diarrhoea, and often diabetes. 

PANCREATITIS 

Aetiology. —The relation of the pancreatic duct to the common bile-duct, 
the two having a common opening into the duodenum, makes any obstruc¬ 
tion of the ampulla of Vater (the common opening) by a gall-stone or 
spasm of sphincter of Oddi likely to produce pancreatic obstruction and 
inflammation 

INJURY by an abdominal contusion or operation may lead to subacute 
or chronic pancreatitis 

BACTERIAL INFECTION —Every case shows organisms present gener¬ 
ally of the B. colt group Protryp.sin plus bacteria results in the forma¬ 
tion of trypsin, and tins produces rapid necrosis of the pancreas The 
route of infection is via lymphatics from an infected gall-bladder 

Pathology.— 

ABSENCE OF PANCREATIC DIGESTION, as shown by: (i) The 
presence of undigested meat fibres in a patient not suffering from diar¬ 
rhoea; (2) Abundant undigested fat in the motions, causing the pale 
stools. 

FAT NECROSIS, i.e., a splitting up of fat into glycerin and fatty acids. 
The latter remain as opaque masses in the tissues, united to calcium 
salts. It is the result of the diffusion of the fat-splitting pancreatic 
ferment in the blood. It occurs chiefly in the abdominal fat, both visceral 
and parietal. It is common in acute and subacute pancreatitis, but rare 
in the chronic. 
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HEMORRHAGE.—Is conspicuous and ‘well marked in the mafority of 
the acute cases. It occurs: (i) In the pancreas itself; (a) Into the peri¬ 
toneal tissues around. It may be due to the action of the p[lycerin 
liberated by the fat-splitting process, and is often increased by comcideni 
jaundice. 

CRYSTALS IN THE URINE.—In many cases of obstructive and acute 
pancreatitis the urine yields a crop of fine yellow crystals when boiled, 
with phenyl-hydrazine after oxidization (Cammidge). 

Claaaifleatlon.— 

1. ACUTE — 

a . Hsmorrhagic ; (i) Ultra-acute, in which the haemorrhage precedes 
the inflammation, the bleeding being profuse both within and outside 
the gland, (ii) Acute; inflammation precedes the haemorrhage, which 
is less profuse and is distributed in patches throughout the gland. 

b . Gangrenous. 

c. Suppurative (diffuse). 

2. SUBACUTE.—^Abscess of the pancreas. 

3. CHRONIC — 

a. Interstitial: (i) Interlobular, (ii) Interacinar. 

b. Cirrhosis of the pancrea*S. 

Aeuie Panorearitls.— • 

PATHOLOGY.—Gangrene or extensive haemorrhage into the pancreas, 
with marked fat necrosis. 

ONSET is sudden, but may be preceded by a blow. 

SEVERE PAIN. TENDERNESS, AND SWELLING m the epigastrium. 
SHOCK profound, pulse small and quick, temperature subnormal. 

SEVERE VOMITING AND MARKED CONSTIPATION—The latter 
may yield to enemata and give place to diarrhoea. 

Case presents signs and course of Acute Peritonitis of an upper abdo¬ 
minal type, and ends fatally in about three days. 

CYANOSIS —Bluish colour of whole body. 

DIAGNOSIS is seldom possible from ruptured viscus or acute high obstruc¬ 
tion. 

TREATMENT.—Median incision establishes the diagnosis by finding: (i) 
The swelling and haemorrhage in the pancreatic region; (2) The fat 
necrosis The organ should then be explored and drained by going 
through the gastrocolic omentum and opening the posterior wall of the 
lesser sac. If the condition of the patient justifies further interference 
the gall-bladder should be drained. 

Delayed treatment when diagnosis is certain has been tried in some 
cases Operation is only undertaken if an abscess forms. 
Post-operative Treatment. —Administration of saline and protection 
of skin from autodigestion by a 0*2 per cent hydrochloric acid ointment. 

Subacute Paaoreatitie.— 

LESS SUDDEN IN ITS ONSET, and marked with much less collapse than 
the acute variety. 

VOMITING is not so severe. 
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Subacute Pancreatitis, continued . 

DIARRHOEA becomes prominent, blood and pus passed in stools. 

A VERY IRREGULAR TEMPERATURE, rising to 103-105° F. in the 
evening. 

LOSS OF FLESH very rapid. 

- MARKED TENDERNESS. 

DEFINITE SWELLING OR ABSCESS may form over pancreas. 

THE ABSCESS may track: (i) Up as a subphrenic; (2) Out as a penrenal ; 

(3) Down as an iliac or psoas; or (4) Forwards as a peritoneal abscess. 
COURSE.—Case lasts for weeks or months, and may recover. 
TREATMENT.—Calomel and salol by mouth. Gastric lavage, and 
enemata. 

Operation for Abscess. —Exploratory from in front. Draining behind 
or in front, after having packed off peritoneal cavity. 

Chronic Panoreatltis.— 

CAUSES.— 'i) Biliary catarrh or calculi in the termination of the common 
bile-duct, which also obstruct the duct of the pancreas; (2) Catarrh, 
ulcer, or sepsis in the duodenum' (3) A pre-existing acute or subacute 
pancreatitis. 

ANATOMY.—Suppurative catarrh of the pancreatic ducts Interstitial 
inflammation of the gland, with swelling at first and contraction later. 
Adhesions of duodenum, pylorus, and gall-bladder, with distension of 
the latter. 

ONSET is usually gradual, but it may be sudden, with pain and jaundice. 
PAIN may be both continuous and paroxysmal, and in both cases is in the 
epigastrium above the umbilicus. 

JAUNDICE is well marked, and deepens with each paroxysm of pain. 

ASTHENIA, with loss of flesh and digestive disturbance, e g., dyspepsia 
and vomiting, is well marked. 

STOOLS are copious, loose, light-coloured, offensive, and contain free fat. 
HECTIC FEVER with rigors is not infrequent. 

THE HEAD OF THE PANCREAS can be felt as a hard tumour, and 
often the gall-bladder is distended. 

VARIETIES.— 

1. Syphilitic, found in the congenital disease in infants. 

2. Interlobular. Affects the tissue between the lobules, and the islands 
of Langerhans escape. It is the common form arising from duct 
infection, and produces no glycosuria. 

3. Interacinar. The inflammatory fibrous tissue penetrates the lobules 
and invades the islands of Langerhans. It is associated with diabetes. 

DIAGNOSIS.—Is usually confused with chronic gall-stone cases, and 
recognized only during the operation. The tenderness in the midline, 
and tumour, may make it clear. 

Cancer of the Head of the Pancreas is often indistinguishable 
from this disease. The onset is in older people, is more painless, and 
the course more rapid. 

COURSE.—^May last for years unless glycosuria supervenes. 
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TREATMENT.—Any calculi in the biliary passages should be removed, 
and the gall-bladder anastomosed to the stomach or duodenum. This 
will relieve the jaundice, which is caused by pressure of the head of the 
pancreas on the common bile-duct. 

PANOBBATZC OTSTS 

CLASSIFICATION.—-(i) Retention; (2) Proliferation; (3) Hydatid; (4) 
Haemorrhagic; (5) Congenital; (6) P^udo-cysts. 

X. Retention Cysts. —Caused by a calculus, interstitial fibrosis, pressure 
of a tumour of the duodenum, or kinking. Form the majority of 
simple cysts. 

2. Proliferation Cysts. —Either aulenomata, like ovarian tumours, or 
carcinomata. 

3. Hydatid Cysts. —^Very rare. 

4. Hsemorrhagic Cysts. —May be left after the absorption of blood 
from a cavity in or around the pancreas. 

5. Congenital Cystic disease, similar to that of the kidneys and liver. 

6. Pseudo-cysts —Lying in front of the pancreas, often following 
trauma and inflammatory conditions. Probably are simply formed by 
the filling of the lesser peritoneal sac with fluid exuded by injury of 
the pancreas. 

ANATOMY.—Usually in the body of the gland and often of large size, 
holding fifteen to twenty litres. The inner wall is smooth, but in pro¬ 
liferation cysts there are sometimes papillomata Dense adhesibns are 
the rule. 

Fluid is dark, viscid, and mucoid, and may contain proteolytic, emulsi¬ 
fying, and amylol^c ferments. 

SYMPTOMS—Epigastric pain. Dyspepsia, vomiting, and rapid loss of 
flesh. Alterations in the faeces or urine (fat or sugar) are ex<;eptioiial. 
Absence of pancreatic secretion in the intestine i§ shown by Sahli's sign, 
viz , the fact that salol is not decomposed into salicylic and carbolic acids, 
whose presence in normal cases can be detected in the urine. 

SIGNS.—An epigastric elastic swelling rather to the left of the midline. 
It is usually behind the stomach and transverse colon. The swelling is 
fixed, and has a transmitted pulsation. It may take four different 
courses in its growth:— 

1. Between the stomach above and the colon below, both lying in front 
of it. This is much the commonest. 

2. Above the stomach, behind the gastrohepatic omentum. 

3. Into the layers of the transverse mesocolon. 

4 Below the transverse colon. 

When it becomes large it fills the whole abdomen. It is usually fixed, 
and moves very little with respiration. 

DIAGNOSIS.—From cysts of the left kidney, liver, spleen, mesentery, 
omentum, and ovary, and from abdominal aneurysm (palpate in knee- 
elbow position). 

TREATMENT.— 

Extirpation, if possible. 

Evacuation and Drainage. —Marsupialize first, as fluid has marked 
digestive properties and must not be allowed to escape into general 
peritoneal cavity. Protect skin with mineral fat. If c]rst cannot be 
marsupialized, aspirate, pack off, and drain. 
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mew GROWTHS or thb prncrbas 

Cftroiiieina. —^May be scirrhous, encephaloid. columnar, or colloid. Usually 

in the head of the gland. It spreads thence into the bile-duct, duodenum. 

colon, ureter, p>ortal vein. 

SYMPTOMS.—Pain is gradual in onset, but usually severe. Jaundice, 
with enlargement of the gall-bladder, is chronic, very deep, and often 
accompanied by enlargements of the liver. Tumour is felt only in about 
a qutfter of tibe cases. Rapid wasting, vomiting, copious foul stools 
containing undigested fat and muscle fibre. 

COMPLICATIONS.—In addition to the usual biliary obstruction (i), there 
may be: (2) Pyloric obstruction; or (3)'Ascites from pressure on the 
vena cava and portal vein. 

DIAGNOSIS.— From Gall-stones, by the painless onset of jaundice, 
the enlargement of the gall-bladder, and the rapid emaciation. 

TREATMENT.—Anastomosing the gall-bladder to the duodenum or 
stomach will relieve the jaundice. Resection of the head of the pancreas 
has been successfully performed. 

AFFECTIONS OF THE SPLEEN 

CongenStal Abnormalities.— 

Absence very rare 

Presence of Accessory Spleens or splenculi in the gastro-splenic or great 
omentum. 

Effects of Removal.— 

Blood Changes —Increase of leucocytes, decrease of red cells, diminu¬ 
tion^ of haemoglobin. These changes are most marked two or three 
months after removal. 

Lymphatics. —The lymph-glands often become enlarged, and lymph-nodes 
appear in the mesentery and omentum where they did not exist before. 

Bone-marrow. —The activity of the cellular changes in the bone-marrow 
is greatly increased. 

General —Slight pyrexia, thirst, pol3ruria, and abdominal tenderness. 
The effects are less marked in young patients than in old. 

Movable Spleen.— 

CAUSES.—(i) Elongation or rupture of supporting peritoneal folds; (2) 
Increased size of the spleen; (3) G 16 nard’s disease; (4) Tight lacing. 

RESULTS.— 

Displacement. —The movable spleen may he in any position, and may 
even occupy the sac of an inguinal hernia. Left iliac fossa and floor 
of pelvis behind uterus are perhaps the positions which most often 
cause errors in diagnosis. 

Rotation. —^Axial rotation often accompanies extreme di^lacement. 
It is usually a half turn or one whole turn (180" to 360°). Symptoms 
are produced similar to those of a twisted ovarian cyst. The ^lenic 
vessels become thrombosed, and adhesions usually fix the spleen in 
the position where rotation has occurred. 

Engorgement and Hemorrhage.— These may occur in any displaced 
spleen, but are specUdly likely in cases where the pedicle is twisted. 
Bleeding into the ^lenic substance may produce cysts. 
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Changss in Other Organs. —^The stomach and pancreas axe dragged 
down, and the tail of the latter may form a part of the pedicle. Adhe¬ 
sions may form with any other viscera, e^ecially with uterus and 
bladder in pelvic displacements. 

TREATMENT.— 

Splenectomy in the majority of cases, i.e., in all when torsion, haemor¬ 
rhage, and adhesions have occurred. 

Splenopexy. —^The spleen is sewn into a peritoneal pocket made over 
the inner surfaces of the gth and loth ribs. 

Injuries of the Spleen.— 

PUNCTURED WOUNDS, either by stabs or bullets, are very fatal from 
haemorrhage. 

Treatment. —Immediate laparotomy. Suture of the spleen in all cases 
except those of extensive laceration, in which the organ should be 
removed 

SUBCUTANEpUS RUPTURE.— 

Causes are similar to those of ruptured liver, but in many cases there is a 
pre existing condition of malarial or other splenic enlargement. 
Anatomy. —The spleen may be lacerated, torn in two, separated from its 
pedicle, or reduced to a pulp in its capsule The left kidney and left 
lobe of the liver are often tom at the same time. 

Symptoms. —^These are exactly similar to those of a ruptured liver, 
except that both cause and results are more marked on the left side 
than the right. There is often a well-marked latent period of hours 
or days between the initial pain and the subsequent signs of internal 
haemorrhage. This is caused by clotting of the blood in the splemc 
vessels. Shifting dullness occurs in both flanks, but whilst the right 
flank can be made completely resonant, the left does not become so 
because it is occupied by clotted blood which does not move. If 
untreated, half the cases die within one hour of injury—^the majority 
die within 24 hours. 

Treatment —Rapid exposure and clamping of the pedicle, followed by 
removal of the spleen, or by gauze packing and suturing in cases of 
partial rupture. 

Delayed Rupture of the Spleen may occur up to 15 days after the 
initial injury. In this case there has been a partial rupture of the 
spleen and a subcapsular hsematoma has formed to close the rupture. 
This hematoma then becomes digested by the pancreatic ferments 
escaping from the associated injured tail of the pancreas. 

Diseases of the Spleen of SiArgloal Zmportanoe.— 

ABSCESS.—Is usually metastatic, arising from a septic embolus in the 
course of an acute fever, e.g., enteric, malaria, endocarditis, or portal 
pyaemia. * 

Symptoms. —Rapid enlargement, with abdominal tenderness and rigidity 
in the left hypochondrium. 

Treatment. —Drainage of the abscess if adherent to the parietes. 
Removal of the spleen if non-adherent. 

TUBERCLE.—Very rarely tuberculosis aflects the spleen alone and causes 
enlargement of the organ. In such cases splenectomy has been followed 
by good results. 

CYSTS.—These may be (in the order of frequency) hydatid, haemorrhage, 
%rous, or lymph. The signs are those of a cj^tic tumour in the left 
hypochondrium, and the treatment is qilenectomy. 
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Affections of the Spleeni wnUtMed. 

Tumoure and Enlar^ments of the Spleen.— 

GENERAL CHARACTERS.—A mass in the left hypochondrium appeal¬ 
ing at tip of 9th costal cartilage. A sharp notched rage can often be felt. 
Moves with re^iration. Dullness to percussion in front, but not behind. 
The upper margin disappears under the left costal margin, and is con¬ 
tinuous with an area of thoracic dullness underlying the 9th, loth, and 
zith ribs behind. 

NEW GROWTHS.—Primary new growths are generally rapidly growing 
l3anphosarcomata. Form nodular tumours which may be painful.^ 
Treatment by removal. 

PERNICIOUS ANiEMIA.—In this disease removal of the spleen tends 
to check excessive haemolysis. Splenectomy should be preceded by 
careful 'step-ladder' transfusions of whole blood and removal of any 
septic foci in teeth, gall-bladder, or appendix. It will not cure the 
disease, but it prolongs life. 

LEUKAEMIA.—Removal of the large spleen is usually fatal. But if the 
size of the spleen is first reduced by repeated applications of radium, 
then splenectomy has only a mortality of about 5 per cent. It is not 
clear, however, that life is definitely prolonged. 

SPLENIC ANiEMIA OR BANTI'S DISEASE,-^A chronic disease, with 
anaemia and leucopenia, associated with great enlargement of the spleen 
and a great tendency to haemorrhage, especially from the stomach. In 
late stages, cirrhosis of the liver, jaundice, and ascites. The large spleen 
is often densely adherent to its surroundings. Splenectomy should be 
done as early as possible after preliminary radium treatment. 

H.EMOLYTIC JAUNDICE.—A condition of jaundice without bile in the 
urine or clay-coloured faeces. May be congenital or acquired. Caused 
by excessive haemolysis in the spleen. Blood-cells show excessive 
fragility in their reaction to salt solution. Splenectomy produces a 
permanent cure. 
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Chapter XLIII 

ArrSOTIONS of the kidhbts 
AND UBETEBS 

CONGENITAL ABNORMALXT1B8 

Renal Ectopia. —The kidney may be arrested at any stage of its ascent from 
the pelvis to the lumbar region. Such kidneys are often poorly developed 
and are very prone to disease. They are distinguished from ptosed kidneys 
by short ureter and frequently abnormal blood-supply. The kidney may 
be felt per rectum when pelvic, or if higher up as an obscure abdominal 
tumour. 

ISalformatloa. —Division into two or many lobes, such as is normal in 
many animals, is comparatively common, and such kidneys are more liable 
to calculus formation, 

DOUBLE URETER, which may afiect only the upper part or the whole 
length to the bladder, is fairly common. * 

SUPERNUMERARY VESSELS are common. The accessory renal 
artery usually comes off separately from the aorta below the main renal 
artery, and it may form a band over which the ureter becomes kinked, 
thus bringing about hydronephrosis. 

Abnormalities In Number.— 

SOLITARY KIDNEY —Occurrence: Approximately i in 2000 cases. The 
kidney may be absent or developmentally insignificant, being replaced 
by a nbrous mass and the ureter by a fibrous cord. There is a compensa¬ 
tory h)rpertrophy of the opposite kidney. 

FUSION OF THE TWO KIDNEYS INTO A SINGLE MASS.—This is 
the most important of all the serious forms of congenital abnormality. 
It usually forms a horse-shoe viscus, the two kidneys being united at 
their lower pole, and generally being lower than normal. They may 
form a disc or S*$haped organ in one lumbar region or in the pelvis; this 
is known as crossed renal ectopia. Unlike the conditions when one 
kidney is atrophied or absent, it gives no evidence by cystoscopic exam¬ 
ination, as the ureteric orifices are normal. 

Cyatlo Disease, Sarcoma, and Hydronephrosis. —These conditions are 
occasionally congenital. 

MOVABLE KIDNEY 

Deg^es of Mobility. —Vary considerably, the kidney usually moving 
up and down, occasionally forwards as wellj pushing the peritoneum in 
front of it. Ureter is of usual length and there is a kinking of its upper 
third as the kidney drops. 
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Movable Kidney, continued. 

AMcdogy ,—^Women form So per cent of cases. Right kidney affected 
twelve times as often as left. Age at which symptoms are most marked, 
thirty to forty-five. 

Often Follows : Repeated pregnancy—Rapid emaciation which deprives 
the kidney of some of its fat capsule—^Tight lacing, pushing down the 
liver and kidney—Fluxional h3rpeTaemia associated with menstruation— 
Blow on the loin, but relationship to trauma is doubtful—Any enlarge¬ 
ment of the kidney. 

Often Associated With: Dilatation of the stomach—Enteroptosi^— 
Melancholia. 

Anatomy.—Scarcity or absence of perinephric fat. Laxity of peritoneum. 
Kidney is large, soft, and flabby. Renal vessels elongated. 

Oompllcations.—Dilated pelvis and hydronephorosis. Frequent kinking 
of the ureter. Pyelitis. Calculus, tumour, or other disease. Lower pole 
is tilted forward and inward. 

Physical Sig^s.—Bimanual palpation can grasp the lower pole of the kidney. 
Abdominal tumour is formed when the kidney 'floats'. It is generally 
just at the siue of the umbilicus. Abnormal resonance in the loin. 

Symptoms.— 

ASYMPTOMATIC.—Discovered accidentally during a routine examination. 
SYMPTOMATIC CASES.— 

1. Pain of dragging nature in loin, worse on standing and during menstrua¬ 
tion. Pain relieved by recumbency. 

2. Attacks of renal colic due to kinking of the renal pelvis, or rotation of 
the renal pedicle, causing a temporary hydronephrosis. 

3. Attacks of pseudo-biliary colic, when the right kidney is affected 
Pressure and dragging on the duodenum causes temporary kinking 
of the bile-duct with associated transient jaundice. 

NEURASTHENIC TYPE —Marked hypochondriacal symptoms present. 
On no account should operation be performed in this type of case (unless 
progressive dilatation of pelvis is occurring). 

Diagnosis.— 

FROM OTHER KIDNEY DISEASES, e.g., calculus, tubercle, or new 
growth. Here some distinct feature, e g.. crystals, bacilli, or haematuria, 
is present, and the course is more definite and rapid. 

FROM OTHER FORMS OF CHRONIC ABDOMINAL PAIN.—Ovaritis 
or prolapsed ovaries. Uterine displacements. Recurrent appendicitis. 
Colic and constipation. 

FROM OTHER ABDOMINAL SWELLINGS.—Abdominal right lobe of 
the liver. Gall-bladder distension or growth. Abnormal spleen. 
Growths of the caecum. Ovarian tumour. 

The fact that the kidney can be replaced in the loin, and the sickening 
pain felt on pressure on the kidney, are the main facts which prove a 
swelling to be displaced kidnev 

Prognosig,— 

PROSPECT OF CURE.—^After inflammatmy attacks. If the patient 
becomes fat. Sometimes after pregnancy. 
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PROSPECT OF BECOMING WORSE.—When associated with entoro- 
ptosis or hydronephrosis. 

PROSPECT OF DANGER.—^When associated with occurrence of renal 
crises; hydronephrosis or pyonephrosis. 

Treatment.— 

PALLIATIVE.—Indicated in; (i) Mild cases; (2) Cases associated with 
hysteria or h3^ochondriasis, (3) General enteroptosis. 

Consists of : Rest; fattening diet. Belt with pad over kidney region; 
must be applied when the kidney is replaced. 

RADICAL.— 

1. Nephropexy. —^When symptoms are severe and not relieved by rest 
and belts. When hydronephrosis is present. When renal crises 
occur. 

Kidney is slung to the lower intercostal spaces by the partly 
detached capsule or a strip of fascia lata or ribbon catgut. Always 
fix to the diaphragm, otherwise movements of latter will pull it down 
again. 

Results: 1-2 per cent die; go per cent are cured of the pain; 50 per 
cent are cured of gastro-intestinal symptoms. 

2. Nephrectomy. —Only when the kidney is disorganized by hydro¬ 
nephrosis or other disease. 

INJURIES or TBS SIDNEY 

SUBPARIBTAL OR NON-PENETRATING INJURIES 

Causes.—Direct violence ; crushes. Indirect violence ; impact of ribs; 
muscular violence can rupture abnormal kidney (e.g., hydronephrosis). 

Oeourrenoe.—Most commonly in men, and on the right side. 

Anatomy. —Any of the following lesions may occur ; Fatty capsule tom 
—perinephric haematoma Peritoneum torn—especially in children. 
Subcapsular haemorrhage Rupture of the parenchyma, kidney usually 
splitting along the line of the unmferous tubules—haematoma. Rupture 
of pelvis—bleeding and extravasation. Rupture of vessels. Thrombosis 
of vessels. Total pulping of kidney. Tearing of the kidney from its 
hilum. 

Symptoms.— 

COLLAPSE —Long and profound. Often delayed when it is due to 
haemorrhage. Vomiting 

ECCHYMOSIS.—In kidney region. This is a late sign and is rarely seen. 
PAIN —In loin, radiating to testis and thigh. Pain and retraction of 
testis when clot is in the ureter. 

TUMOUR.—In kidney region. Painful and ill-defined. Pen-renal haema¬ 
toma. 

HiEMATURIA.—Commonest and most characteristic sign. 

It Results from : (i) Rupture of the kidney; (2) Simple contusion or 
congestion; (3) Embolus or thrombosis; (4) Late inflammation; 
^(3) Pre-existing cause, e.g, stone. 

It may be Absent in ruptured kidney: ii) When rupture is superficial; 
(2) Vessels thrombosed; (3) Ureter plugged; (4) Kidney tom from 
the ureter. 
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Subparietal or Non-penetrating Injuries—Ssrmptoms, coittinued. 

Characters. —Profuse. < Lasts many days, but may be intermittent. 
May have clot casts of the ureter. « 

MICTURITION.—Urgent desire for micturition. Pain and difficulty 
in the act. 

Oliguria or Anuria. —From shock. Injury of solitary kidney. Injury 
of both kidne3rs. 

. Retention of Urine (rare).—Blood-clot in the bladder. Paralj^is of 
abdominal muscles. 

PERITONITIS.—When the peritoneum has been tom. 

Reanlts of severe injuries.— (i) Death from shock or haemorrhage; (2) 
Peritonitis; (3) Inflammation and suppuration; (4) Occlusion of 
Ureters, with hydronephrosis, pyonephrosis, or atrophy of the kidney; 
(5) Extravasation of Urine; (6) Traumatic Nephritis; (7) Peri¬ 
nephric Abscess, due to bruising of colon and consequent B. colt infection; 
(8) Traumatic pseudo-hydronepkrosis. 

Traatment.— 

SLIGHT CAJES.—Rest in bed, morphine, careful collection of urine, 
noting carefully if bleeding is becoming more severe. Patient kept in 
bed until all bleeding has stopped. Intravenous pyelogram should be 
done before discharging patient. 

SEVERE CASES.—(1) Bed, treat for shock, morphine, etc. (2) ’Half- 
hourly pulse. (3) Save aU specimens of urine. (4) Ice-bag to loin. (5) 
Operation performed if bleeding continues and becomes severe and 
threatens life; and if kidney irreparably damaged, nephrectomy must be 
performed. If not, partial nephrectomy, suturing kidney with ribbon 
catgut over muscle-grafts (6) For a large perirenal hxmatoma, open 
and drain. 

incised and penetratino wounds. 

Anatomy and Sjrmptoms the same as above, with additioh of: Wound— 
External haemorrhage—Escape of urine. 

Special Dangers. —Involvement of vessels or hilum. Wound of the peri¬ 
toneum. Septic processes. 

Treatment.— 

WOUND.—Enlarge a small wound. Pack and drain a large one. Locate 
and remove any foreign body. 

HAEMORRHAGE.—Expose the kidney. Sew, pack, or remove according 
to the degree of gravity. 

PERXNBPHRITZS. PERINEPHRIC ABSCESS 

Perinephritis does not occur before puberty because there is no perinephric 

fat until 12 years of age. 

Varieties. —Fibrosclerotic—Fibrolipomatous—Purulent. 

Aetiology.— ^ 

PRIMARY.—Rare, of little importance. Metastatic infection doubtful. 
SECONDARY.-—Common. Permephritis invariably accompanies any 
severe renal infection. 
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Acute. —In association with severe renal inflammation such pyo- 
n^hrosis or local suppurative nephritis. May resolve or become 
chronic. Suppuration common fperinephric abscess). 
CHRONic.-^Fibrosclerotic and fibrolipomatous types. Tend to obliterate 
extrarenal pelvis and invade hilum of kidney (nephrosclerosis). May 
accompany any chronic renal infection, including tuberculous disea^, 
but stone is the commonest predisposing cause. 

Pathology.— 

The Abscess varies from small to very large. Often gangrenous walls. 
Pus zs FiBCAL, or with faecal odour. Softening and inflammation of kidney. 
Pus is usually behind kidney. May bulge peritoneum forward. Often 
dense adhesion between capsule and adipose tissue. 

Pus MAY Burst into: Colon, small intestine, or stomach, pleural sac or 
lung (commonest); ureter, peritoneum, psoas, and thence to groin or 
bu^ck, loin. 

The Non-suppurative Varieties result in dense fibrous adhesions or a 
fibro-fatty mass round the kidney, which is compressed and itself under¬ 
goes fatty degeneration. 

Symptoms.— 

z. WITHOUT SUPPURATION.—Symptomless. 

2. WITH SUPPURATION.— 

Obstinate Constipation — , 

Constitutional Symptoms.—T emperature, io3'*-i04‘* F. 

Pain deep-seated, throbbing, radiating, and variable Increased by 
pressure. 

Increased Resistance and weight in loin. Dullness to percussion, 
fluctuation. Redness and oedema of flank. 

Retraction of Testis on affected side. 

CEdema of Foot and Leg on affected side. 

Urine — Exceptionally contains blood or pus. 

Diagnosis.—Marked leucocytosis. Severe toxaemia. Flexion of hip due 
to spasm of psoas muscle. X rays may reveal calculi. Absence of psoas 
shadow on the affected side. Diaphragm may be elevated and fixed. Ex¬ 
cretory or retrograde urography: filling defects and deformities of calices 
due to pressure of abscess 

DIFFERENTIAL DIAGNOSIS — 

I.umbago.— No fever or swelling ; bilateral. 

Nephralgia.— Periodic. Local swelling absent Hysteria. 

Organic Disease. —Better outline. No local heat or oedema. 

Spinal Disease.— No inclination to one side. Angular curvature. 

Morbus Cox.«.— Local signs of hip-joint disease 

Sacro-iliac Disease. —Local signs of sacro-iliac joint disease. 

Psoas Abscess. —Nearer midline. Spinal symptoms. 

Blood Extravasation. —Relation to injury. Absence of fever. 
Appendicitis. —Symptoms begin in iliac fossa. 

Pmcal Accumulation. 

Splenic or hepatic tumour, typhoid fever, empyema, pneumonia. 

PregnoBis. —^Generally grave—30 per cent die. If opened early, good. 
If abscess bursts into lung, colon, or ureter, there is still a chance. 

If abscess bursts into pleura or peritoneum, very bad. 
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Perinephritis, continued. 

TMntment.— Hot fomentations. Ointment of iodide of lead, etc. Morphine. 
Aperients, etc. 

Early and Free Incision, with drainage. When kidney is disorganized 
n^hrectomy should be performed. 

mVEOTlONS or the kidney 

Varieties.— (i) Pyelonephritis; (2) Pyonephrosis; (3) Suppurative nephritis. 
Bacteria.— Chiefly B. coli communis. 

Predleposiag Causes.— 

OBSTRUCTIONS in urinary tract—e.g , phimosis, stricture, stone, enlarged 
prostate, movable kidney. 

Direct Causes.— 

1. EXTENSION FROM INFECTION ELSEWHERE IN URINARY 
TRACT.—Cystitis, urethritis. 

2. GENERAL CAUSES—Blood infections; pyaemic embolus; irritating 
drugs; paiasites {Bilharzia, Strongylus gtgas)] pelvic inflammations; 
pregnancy Exanthemata, diphtheria, typhoid. 

1. PYELONEPHRITZS 

Definition.— Inflammation and suppuration of the kidney substance. 

Types.—- 

A. PARENCHYMATOUS.— 

1. Acute.—D iffuse blood-borne infection due to the colon group of 
bacteria. So-called ‘Acute Pyelitis.’ 

Symptoms and Signs. —High temperature, malaise. Frequency of 
micturition. Pain and tenderness in loin Often starts with a 
rigor. Pus in urine. 

Treatment —Responds well to sulphonamides 

2. Chronic —High temperature. Kidney enlarged and tender. Urine 
contains epithelial cells, casts, and pus. Condition clears up without 
suppuration, but bladder and genital tract may be involved 
Treatment. —Chemotherapy with sulphonamides. 

B. SUPPURATIVE.— 

1. Acute.—S o-called' Surgical Kidney ’. Infection with pyogenic bacteria, 
usually preceded by renal disease (calculus). May occur after instru¬ 
mentation, but is more commonly blood-borne. 

Treatment. —Chemotherapy. Give bland fluids Hot packs to loin. 

2. Chronic .—May follow acute condition, and its aetiology is similar. 
Treatment. —Chemotherapy. Plenty of bland fluids 

8. PYONEPHROSIS 

Definition.— Distension of pelvis and calices with pus. Due to retention 
and infection. 

Aetiology.— --All causes of hydronephrosis (q.v.), with sepsis added. Especially 
calculous hydronephrosis. Most common on right side. 

Pathology.— Kidney converted into, a many-charabered pus sac. Septa 
between loculi consist of sclerosed parenchyma. Loculi may be separate 
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or communicate with a central cavity. Cavity may be shut off from 
ureter. Contains pus, urine, and cheesy material. Calculi, either primary 
or secondary. 

Adhesions form, and Fistula may follow, into the loin, colon, stomach, 
or peritoneum. 

SjrmptomB and Signs.—Generally preceded by those of cystitis, p3relitis, 
or pyelonephritis. Rigors, diarrhoea, and sickness. Hectic temperature. 
Emaciation and prostration. 

TUMOUR.—Enlarged tender swelling felt in loin. May be lobulated 
and fluctuating, and may vary in size. 

PAIN.—Dull ache with acute exacerbations. Tenderness most marked 
in front. 

URINE.—Scanty p5airia with a little blood. Often masked by cystitis. 

Diagnosis. —Especially from hydronephrosis, perinephric abscess, pyelo¬ 
nephritis, or tubercle pf kidney. * 

Prognosis. —Depends on condition of other kidney. 

Treatment.— 

1. Remove the Cause, eg., stricture, enlarged prostate, stone in bladder, 
etc. 

2 . Treat Cystitis. 

Operation when diagnosis is plain. 

OPERATIVE TREATMENT — 

I Nephrotomy, with drainage Remove calculus and break down 
septa 

2. Nephrectomy in cases where nephrotomy has failed or when kidney 
IS hopelessly disorganized. 

3. SUPPURATIVE NEPHRITIS 

Aetiology.—Abscesses of the kidney. 

A SEPTICJEMIC KIDNEY. —'Flea-bitten Kidney.’ Multiple small 
infected emboli forming small abscesses Of no surgical importance. 

B. SUPPURATIVE FOCAL NEPHRITIS.— 'Carbuncle of Kidney.* 
Aetiology: Solitary bacterial embolus usually from a skin lesion (boU). 

Symptoms and Signs. —Dull, aching pain in loin. Local tenderness. 
Gradual onset of malaise, followed by rigors. Some leucocytosis. 

Pathology. —One or more abscesses occupy the kidney substance, resembling 
the central slough of a carbuncle There may be a perinephric abscess. 

Treatment. —Nephrectomy, if not cured with penicillin. 

HYDRONBPHROSXS 

Gauses. —Some form of gradual or intermittent obstruction. 
CONGENITAL.—Phimosis Abnormalities of ureter. Abnormalities of 
the renal vessels. 

ACQUIRED —Urethral stricture. Prostatic enlargement. Vesical stone 
or new growths. Vesical systole (sustained). Pelvic tumours or dis¬ 
placements. Bands or adhesions of peritonitis. Ureteral stenosis from 
ureteritis. Ureteral calculus, valve, or pocket. Kinking of ureter from 
mobility. Traumatic obstruction. 
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Renal Tuberculosia, continued. 

Aetiology.— 

PREDISPOSING CAUSES.—General debility—Local debility. 

AGE.—^Miliary in young children: rare Caseous in young adults. Rare 
in aged. 

BOTH KIDNEYS generally affected in miliary tubercle. In caseous 
tubercle: in early stages 85 per cent unilateral, but in .late stages 53 
per cent bilateral. 

CHANNELS OF INFECTION.— 

1. Ascending (secondary).—Rare. 

2. HiBMATOGBNOUS ^prima^y).—Commonest. 

3. Lymphatic. —Rare, from mediastinal lymph-glands. 

Pathology and Morbid Anatomy.— 

1. ACUTE MILIARY TYPE.—Kidneys studded with miliary tubercles. 

2. ULCERO-CAVERNOUS TYPE.—Starts at apex of a pyramid, and 
hollows out the pyramids from the pelvis outwards. 

3. MASSIVE CaSROUS TYPE.—Whole kidney may be converted into a 
tuberculous pyonephrosis. This is an advanced stage of the ulcero- 
cavernous type 

URETER often blocked It is usually thickened 

Symptoms.— 

PAIN.—Slight at first—Severe later—Attacks of colic from blocked ureter 
—Some tenderness on palpation. 

TUMOUR.—Moderate size, often due to perinephritis—Ballottement 
well marked—May be lobulated. 

URINE.—Polyuria—Acid—Pyuria and haematuria—Urea and phosphates 
diminished-^ireat vanations due to blocking of ureter. 

PYURIA.—Dirty grey pus in small quantity—Mixed with caseous masses 
and phosphatic debris. 

Hi!EM.4TURIA —Sometimes an initial symptom—Slight in amount— 
Sometimes clots moulded in ureter 

BACILLI.—Tubercle bacillus in small numbers and difficult of detection. 
Septic organisms become abundant late in the disease. Absence of 
other organisms in acid purulent urine points to tubercle When a 
direct smear is negative, it is advisable to culture the urine and inoculate 
a guinea-pig for confirmation of the disease 

CYSTOSCOPY.—Ureteral orifice is red, with pouting, swollen lips, or 
retracted. Methylene blue given as a hypodermic is not excreted, or 
excreted very slowly, by the diseased kidney. 

PER RECTUM OR VAGINAM.—The thickened ureter may sometimes 
be felt 

ALBUMINURIA.—Always present when pelvis is diseased. 

POLYURIA.—Very marked, especially at night Is an early symptom. 

DYSURIA.—Pain in neck of bladder. The earliest symptom. Some¬ 
times due to phosphatic debris in bladder. 

CONSTITUTIONAL.—Evening temperature raised to loo®-!©!** F.; if 
secondary sepsis has occurred, to i03‘*-i04*^ F, Loss of flesh. Aneemia. 
Rigors and sweats in last stage- 
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THE OTHER KIDNEY may be enlarged and tender from liypertropby 
without,actually being diseased. 

INTRAVENOUS PYELOGRAPHY.—The outline of the pelvis is irregular 
and has a 'moth-eaten' appearance. Ascending or instrumental pyehh 
graphy is only justifiable in doubtful cases. 

Oomplioatloiia. —^Tuberculous infection of: (i) Opposite kidney in 25 per 
of cases; (2) Vesiculae seminalesj vas, epididymis; (3) Bladder and other 
organs. Varying degrees of perinephritis, with great thickening. 

DlAgnoais.— 

FROM PYELONEPHRITIS.—History of case. Thickening of ureter. 
Presence of tubercle bacilli. 

FROM CALCULUS OF KIDNEY.—Constitutional condition. Vesical 
irritation. Haematuria occurs during rest, and is slight. Tubercle 
bacilli found on examination, especially by inoculation experiments. 
Radiograph negative 

FROM NEW GROWTHS.—Haematuria is much less abundant. Constant 
pyuria. 

Diagnpais as to whioh Kidney. —Side of tenderness, pain, or tumour. If 
there is intermittent pyuria it is evidence that one kidney is healthy 
Indigo-carmine test. • 

Progdoaia.—In unilateral cases, one-third are cured; one-third have 
persistent manifestations (eg., vesical or genital tuberculosis) ; one-third 
die within five years. Occasionally undergoes spontaneous cure. Opera¬ 
tive prognosis is about 4 per cent mortality. Ultimate result m successful 
cases is very good 

Treatment.— « 

GENERAL —Diet, climate, etc 
OPERATIVE TREATMENT.— 

1. Nephrectomy. —^Where opposite kidney is sound. Operation of 
emergency for haemorrhage, colic, pyonephrosis Useless when 
advanced tubercle exists elsewhere. 

2. Nephro-ureterectomy— When ureter is diseased 

3. Presacral Neurectomy in cases of intractable bladder pain. 

4. Ureteric Transplantation (skin or bowel) is of great value where 
systolic bladder persists after nephrectomy and progressive hydro¬ 
nephrosis of remaining kidney develops. 


RENAL CALCULUS 

Struotura.— 

PRIMARY—Uric acid ) 

Urates of soda or ammonia I In acid urine. 
Oxalate of lime ) 

Phosphate of lime 
Carbonate of lime 
Cystin 


In alkaline urine. 


Xanthin 

Indigo 




acid urine, but all rare. 
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Renal Calculus—Structure, conHmted. 

SECONDARY to urinary infection with urea-splitting bacteria (Pr<dMs, 
staphylococci).— 

Mixed phosphates 
Phosphates of ammonia 
and magnesia 
Carbonate of lime 
LARGE CALCULI.—Consist of secondary deposits on primary nuclei. 

NUCLEUS.—Urate of ammonia when formed in infancy. Uric acid, in 
adults. Oxalate of lime, after forty. Bacteria—only exceptionally. 

NUMBER.—Oxalate generally single. May be up to 200. 

PROPORTION OF DIFFERENT VARIETIES.-—Uric acid in 75 per 
cent of all calculi. Oxalate of lime in the majority of those removed, 
because they cause more suffering. 

APPEARANCE AND CONSISTENCE {Ftgs. 179 and i8i).— 

Uric acid—hard, smooth, fawn-red. 

Urates—flight>yellow, soft, friable. 

Oxalates—hard, rough, dark. 

Phosphates—chalky, mortary. 

Carbonate of lime—round, white, hard 

Cystin—soft, crystalline, yellowi.sh green. ^ 

Xanthin—smooth, hard, cinnamon-red. 

Bltnatlon. —Pelvis, calices, ureteral orifice, or parenchyma. 

Aetiology. —Unknown. In both kidneys in 25 per cent of all cases. 

Age. —Found at all ages. Clinically very rare below ten years; common 
between twenty and fifty. 

Sex.—S light preponderance of males. 

Hekedity. —In uric acid stone there is generally a well-marked family 
history. 

Side.—R ight and left equally affected. 

Habits.—S edentary life and rich diet. 

Water —Lime in drinking water. 

Climate. —More frequent in hot countries, because evaporation and 
sweating concentrate the urine. 

Injury. —May give rise to calculus round a blood-clot, or first give sym¬ 
ptoms by moving a calculus that has been present. 


From alkaline 
urine. 



Fig. 170.—Branching 
renal calculus removed 
from pelvis ol kidney. 
(X iO 
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PfttliofmiasiB.— 

URIC ACID.-^Especially before tenth and after fortieth year. Derived 
from nuclein. Acidity of urine. Rich diet, little exercise. Hepatic 
congestion. Gout. Pernicious anaemia, leukemia. 

URATES.—^Esp^ially in children. Concentrated urine, as in fetaile 
conditions. Dyspepsia. 

OXALATE OF LD!^.—Commoner in men than women. Nervous, 
irritable temperament. Studious, sedentary habits. Malaria. Rhu¬ 
barb, gooseberries, tomatoes, sorrel. Poor, vegetable diet. Excess of 
acid. Formed often from uric acid. Much lime in water is excreted as 
oxalate. 

PHOSPHATE OF LIME AND PHOSPHATE OF MAGNESIUM.—Due 
to presence of fixed alkali in urine. Excess of alkaline food. Excess 
of lime in food. Granular kidney. Phthisis. Dyspepsia. 
AMMONIO-MAGNESIC PHOSPHATE —Due to inflammation producing 
ammoniacal urine. 

CARBONATE OF LIME.—Same conditions as phosphates. Especially 
associated with pus. 

CYSTIN.—Contains sulphur. Runs in families. 

AGGLUTINATION OF CRYSTALS to form a stone can only take place 
in presence of a colloid substance, c g , colouring patters of urine, mucus, 
pus, or albumin. , 

Pathology of Calonlons Kidney.— 

ASEPTIC CHANGES.— 

Nephritis. —Desquamative, interstitial. 

Hypertrophy first. Atrophy later (i) from sclerosis, (2) from pressure 
of hydronephrosis. Hydronephrosis. Partial hydronephrosis. In¬ 
crease and induration of fibro-fatty tissue. Kidney converted into 
lipomatous mass. 

SEPTIC CHANGES.—Suppurative pyelonephritis, with secondary calculi. 
Pyonephrosis. Perinephritis and perinephric abscess External or 
internal fistula 

CHANGES DUE TO PASSAGE DOWN URETER.—Impaction, ulcera¬ 
tion, etc. 

S]rmptom8.— 

COLIC — 

Caused by: Passage of stone to bladder—symptoms will cease unless 
second stone forms or only a fragment of first is passed. Impaction 
of stone in pelvis. Passage of blood-clot or mucopus. 

Pain shoots down leg, testicle, groin, or bladder Is paroxysmal. 
Rigor, Vomiting, perspiration, collapse. 

Urine is scanty, blood-stained. Frequent micturition, often scalding. 
Testicle is retracted and becomes tender. 

Attack ends suddenly. 

Stone may be passed soon or impacted in urethra 
PAIN OF A CONSTANT CHARACTER.—In loin, abdomen, in course of 
ureter, testicle, thigh, inner side of leg or foot. Dull ache up to lancin¬ 
ating pain. Much worse after movement. Often worse at menstrual 
periods. Uric acid—^least pain. Oxadato—acute pain. Phosphates, 
great and unremitting pain, 
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R«nal Calculoua—Symptoms, continued. 

REFLEX PAINS.—'In opposite kidney. In bladder—frequent and pain¬ 
ful micturition. In uterus and ovary (especially of same side). In 
testicle. In gastro-intestinal tract—colic, vomiting, and nausea. 

HEMATURIA.—Almost always present (microscopically if not otherwise). 
Often associated with pain or colic—generally profuse for two or three 
days after colic ceases. Caused or increased by movement. Abated 
or stopped by rest. 

PYURIA.—Generally only slight or microscopical. Urine is acid, and 
pus deposits readily 

URINE.—Hyaline casts—Slight albumin—Pus, blood, crystals. 

PHYSICAL EXAMINATION.—Can be felt in thin subjects very rarely. 
Tenderness and pricking pain on bimanual examination. Greater 
resistance of muscles on afiected side. 

URETERAL CATHETER and CYSTOSCOPE show: (Edema of one 
ureteral orifice. Difference of urine on two sides. 

RADIOGRAPHY.—Oxalates give best shadows. Phosphates give dark 
shadows. Pure uric acid and urates give faint shadows. 

Diagnosis.— 

I. FROM OTHER RENAL DISEASES.— 

1. Renal Tuberculosis —In this there are: Pain and haematuria. not 
influenced by rest. Colic occurring only when mucopus is passed. 
Tubercle bacilli in the urine, or other tuberculous lesions. 

2. Renal Tumours —In these: Turnout rapidly grows Haematuria 
is much more copious Pain is more constant and less colicky. 

3. Movable Kidney —In this: The kidney mobility can be felt. There 
is absence of crystals in the urine. The two conditions may co-exist. 

4. Ureteritis or Kinking or valve of the ureter,—In these: Inter¬ 
mittent hydronephrosis. Absence of crystals. The two conditions 
often co-exist. 

5. Crystalluria— In this* Haematuria, pyuria, or albuminuria are 
rare and scanty. The symptoms rapidly disappear under suitable 
treatment with alkalis, piperazine, etc. 

6 Nephritis. —In this: Urine is of low specific gravity. Casts are 
frequent and constant. Crystals are rare. Pulse of high tension, 
and heart is hypertrophied. 

II. FROM DISEASES OF OTHER ORGANS — 

1. Lumbago and Intercostal Neuralgia. —In these: The pain is 
related to muscular effort. Generally bilateral. Muscles are fixed 
when the pain is present Absence of destructive renal signs. 

2. Spinal Caries. —In this: Fixity, rigidity, tenderness, and pain of the 
spine. Urinary symptoms, if present, are associated with paraplegia. 

3. Biliary Colic. —In this: Relation to jaundice. Signs of tenderness 
or enlargement of the gall-bladder. 

4. Appendicitis of recurrent variety.—In this: Tenderness over 
McBurney's point. Tenderness per rectum. Intestinal symptofiis. 

5. Gastric or Duodenal Ulcer. —In these: Relation to food. Dys¬ 
pepsia, vomiting. 

In all the above, except sometimes in (a), there is an absence of any 
urine ch^inges. 
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6. Disease in the BLADbER--growth or stone. In these: Tesical 
irritation. Pain after micturition. Blood comes at the end of micturi* 
tion. Cystoscope shows the disease. 

Prognosis.— 

DANGER FROM: Impaction in ureter. Cicatrization and stenosis of 
ureter. Atrophy of kidney. Hydronephrosis. Suppurative pyelo¬ 
nephritis. Perinephric inflammation, suppuration. Fistula. Affection 
of opposite kidney. Anuria. 

AFTER OPERATION.—Nephrolithotomy: 2 per cent die. Nephrotomy: 
10 per cent. Nephrectomy: 8 per cent. 

Trsatmsnt.— 

PROPHYLACTIC.—Correct obstruction, focal sepsis, or other cause (e.g., 
hyperparathyroidism and bone disease). Diet is of doubtful value 
except in cystinuria. Vitamin A of value. 

Exercise and Fresh Air. 

Avoid malt liquors, port, champagne, vinegar or salads containing it, 
rich meats, excess of butcher's meat, sweetbreads, liver, kidneys. 
Plenty of Diluents: Distilled water, Contrex6vijle or Vichy waters. 
DRUGS.— 

Alkalis, bicarbonates, potash, soda. 

Citrate, tartrate, acetate of potash 
Carbonate and benzoate of lithia. 

Piperazine \ ' 

Sidonal ) Diuretics, solvents of uric acid, and antiseptics. 

‘Hexamine j 

OXALURIA.—As above, but also:— 

Avoid hard water, green fruits, asparagus, tomatoes, rhubarb, goose¬ 
berries, grapes. 

Tonics, e.g., iron, strychnine, and quinine. 

PHOSPHATURIA.—Treat neurasthenia and dyspepsia. Acids. Tonics. 
SECONDARY CALCULI.—Aseptic precautions Avoid mineral waters. 

Hexamine, etc ^ 

PALLIATIVE TREATMENT—For pain and colic: Morphine. Hot bath. 

Opium and belladonna fomentations. Alkaline drinks. 

RADICAL OR SURGICAL TREATMENT.— 

Pyelolithotomy. —Operation of choice. S}nnptoms which justify it 
are: Hsematuria, crystals and pus, constant pain or colic. 
Nephrotomy. —For calculous pyonephrosis, and all septic conditions 
complicating calculi. 

Nephrectomy. —If kidney is completely destroyed After nephrotomy 
has been repeatedly necessary. For intractable fistula following 
nephrotomy. 

Partial Nephrectomy.—I n suitable cases. 

Lumbar incision when calculus is already in a fistula or perirenal abscess. 

CALCULOUS ANURXA 

Aetiology.— 

CAUSES.—(z) Blocking of ureter by small stone; (2) Destruction of kidney 
by large stone. 

IMP{. 1 £S either only one functional kidney, or (rare) reflex suppression in 
the opposite kidney which has been injur^. 
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Calculous Anuria—Aetioli^, comii'mtd. 

POSITION OF IMPACTION*—Renal pelvis 13 per cent; upper end of 
ureter 60 per cent; middle of ureter 13 per cent; lower end of ureter 
20 per cent; bladder (large calculus) 4 per cent. 

AGE AND SEX.—^May occur at any age or jn either sex. Commonest 
in males over forty. 

HISTORY.—Generally: antecedent history of colic. Sometimes: disease 
of one kidney (other than calculus). Ramly: simultaneous blocking of 
both ureters; blocking of ureter of single kidney. 

IMMEDIATE CAUSE,—Some jolt, jar, or exercise. 

Pathology.—On one side there is absence, atrophy, disorganization, or 
hydronephrosis of the kidney, or an old impacted calculus. 

Oto other side: Enlarged, congested kidney Rarely hydronephrotic. 
Impacted calculus in pelvis or ureter. 

Symptoms.— 

ONSET.—Pain (colic) on side last affected—subsides after one or two 
days. Or dull aching pain lasting throughout. 

Rarely onset is insidious and wi^out marked colic Or pain. 

Ineffectual dysuria, or polyuria. Anuria may be complete, incomplete, 
or intermittent. 

TOLERANT STAGE.—Complete anuria may last seven or ten days without 
uraemic symptoms. 

If anuria ceases temporarily or permanently, a large quantity of low 
specific gravity urine is passed at once. 

Anuria is rarely complete. 

Urine passed in intervals is of low specific gravity, poor in urea, light 
colour. Rarely with blood, albumin, or casts. 

Poljruria may occur and delay fatal result. 

There may be constant desire to micturate 
Depression, insomnia, and digestive disturbances. 

When Associated with Hydronephrosis. —Length of disease is much 
greater—lasts fifteen to twenty-five days. Generally history of 
repeated attacks of colic and anuria. Tumour, etc., can be felt. 
UREMIC STAGE—Pulse full, slow, irregular. Epistaxis and oedema 
(due to venous stasis). Temperature low. 

Profuse perspiration, pruritus, etc. Profuse salivation and expectoration. 

Constant and profuse vomiting, with constipation and meteorism. 
Contraction of pupils. Muscular tremors, rarely amounting to convul¬ 
sion. Complete depression of body and mind. Incessant restlessness. 
Drowsiness or semi-coma. Respiration slow and irregular. 

Prognosis.— 

In cases left to nature, 80 per cent die; 20 per cent recover by passage of 
calculus. 

In cases operated on, 50 per cent recover. 

During tolerant stage, i.e., before contraction of pupils and muscular 
tremors, there is alwa3rs a chance x>f recovery. 

Prognosis is worse in relapsing cases. 

DIftgnosIs.— 

IN STRAIGHTFORWARD CASES.—Renal coUc on one side. History 
of colic on the opposite. Anuria. 


CALCULOUS AKURtA 

IN OTHER CASES.—One kidney may have been destroyed without padn. 
Patients may have forgotten which side the colic was at first, ^paticm 
of ureter may show tenderness. Rectal or vaginal examination may 
feel the stone. Otherwise open loin on side last affected. 

FROM OTHER CONDITIONS.— 

Cancer of Uterus. Cancer of Bladder, and other Pelvic Tumours 
(frequent causes of anuria).—^Diagnosis by pelvic examination. 
Traumatic Anuria. —By relation to injury. 

Anuria Following Operations on lower urinary tract.—Relation to 
the operation. Rigors, malaise. 

SULPHONAMIDE AnURIA. 

BRIGHT'S DISEASE — • 

Anuria is accompanied by headache, vomiting, coma, and convulsions. 
What urine there is, is dense, bloody, and solid with albumin. Secre> 
tion is resumed gradually. 

AMYLOID DEGENERATION.—Long history of polyuria, oedema, etc. 
HYSTERIA.—Other symptoms. 

DRUGS (cantharides, turpentine, mercury).—History of their inception. 

Gradual onset. Urine bloody, and like Bright's disease. 

RETENTION OF URINE.—Is excluded by passing a catheter. 

Treatment. —First attempt to catheterize ureter on side last complained of. 
Operate as soon as diagnosis is clear. Open kidney last affected—On 
tender side—On .side of greatest abdominal resistance. * 

NATURE OF OPERATION —^To remove stone, if possible, by nephro¬ 
lithotomy. To establish lumbar fistula if stone cannot be removed. 
In cases where stone can be located in lower ureter, then ureterotomy 

TUMOURS or THE SmNET 

Age.—^Two periods of life when they are commonest: (i) Under five years ; 
(2) Forty to fifty years. 

Varlatiaa. —Hypernephroma 70 per cent; carcinoma 7 per cent; others 
23 per cent. 

Difltlikotivo Points of Sidney Swellings.— 

I Colon in front of tumour: either resonant or felt as a roll. 

2. No space or resonance between tumour and spine. 

3. Do not bulge behind, but only cause a fullness of the loin. 

4. Absence of any sharp edges. 

5. Slight or no movement with respiration. 

6. Generally do not cross midline; do not invade pelvis; have a line of 
resonance between them and liver; except in exbreme cases of hydro¬ 
nephrosis. 

7. When they touch the anterior abdominal wall they do so about the level 
of the umbilicus. 

8. Varicocele of recent development is frequent 

9. Changes in urine or micturition. 

Disgaosis from:— 

LIVER TUMOUR OR ENLARGEMENT.—Moves with respiration. 
Fingers cannot get between it and ribs. No dullness in lumbar region. 
No intestine in front 
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Tumours of the Kidney—Diagnosis, continued. 

SPLEEN.—No bowel in front. Sharp edge—sometimes notched. Reson¬ 
ance between it and the spine. Moves with respiration. 

SUPRARENAL.—General indistinguishable from renal, Generally not 
crossed by bowel. 

OVARIAN —Intestines behind. Grows from below upwards. Joined to 
the uterus. Loins are resonant. Urine is normal. 

ENLARGED LYMPHATIC GLANDS. 

FiECAL ACCUMULATIONS. 

MALIGNANT GROWTH OF LARGE INTESTINE.—Lacks shape of 
kidney. Symptoms referable to bowel. If large, is generally very fixed. 

GROWTHS of mesentery, omentum, pancreas, gall-bladder. 

PERINEPHRIC AND PARANEPHRIC TUMOURS—Bulge out into 
the loin. Mobility is very re.stricted Cannot be felt anteriorly. 

MALIGNANT DISEASE OF SIDNEY 

Aetiology. —Caiculus is only a predisposing factor in carcinoma of renal 

pelvis. 

Pathology.— 

HYPERNEPHROMA (see p. 515).—Spheroidal and encapsuled. Metas- 
tases in lungs and bones. Proliferation of convoluted tubes. Spaces or 
tubes lined with renal epithelium. Probably a carcinoma of the renal 
tubules. Generally in adults, between forty and sixty. 

CARCINOMA.—In old people, fifty to sixty-five Commoner on right 
side and in men. Two forms' capsulated and diffuse. Invades neigh¬ 
bouring viscera, especially colon or duodenum, and vena cava. Alveolar 
structure, with blood cysts. Metastases in lungs and liver. 

SARCOMA.—In children under five, and less often in adults, twenty to 
sixty. Grows to enormous size, invades vena cava, ureter, and lymph 
glands. Encapsuled in early stages. Haemorrhagic and pseudo-cysts. 

MYOSARCOMA occurs especially in infants. Probably congenital. 

Symptoms.— 

HvEMATURIA.—Occurs in 80 per cent. First symptom in over 50 per 
cent. Spontaneous. Uninfluenced by repose or exertion. :^ofuse 
generally. Often occurs at intervatls and lasts six days. Sometimes 
clot-mo^ds of ureter. Not so common in children. 

TUMOUR.—First symptom in 25 per cent aidult cases. First symptom 
in majority of children Often difficult to detect, especially in upper 
pole Absence of tenderness usuadly. Jaundice, constipation, and 
vomiting sometimes occur when right kidney is affected. 

PAIN.—Often absent in children. First symptom in 35 per cent adults. 
Begins in loin. Radiates to) thorax, thighs, genitals. Uninfluenced by 
rest. Intermittent. 

URINE.—Usually polyuna. Diminished urea and chlorides. Pus or 
albumin rare. May be frequent micturition. 

' VARICOCELE.—Comparatively sudden occurrence. Rapid develop¬ 
ment. 



MAI.X6NANT DISEASE OF KIDNEY M 


GENERAL SYMPTOMS.—Anaemia, emaciation, and ‘cachexia', /h^peax 
late (one or two years), and develop rapidly. 



CaRCIKOMA AMD 
Hypsrnephroma 

Sarcoma 

Hamaturia 

Pain 

Cachexia .. 
Duration .. 
Metastasis .. 

40-O0 

Profuse m 70 % 
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Early 
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Adult 

ao-40 

Seldom profuse 
Great 
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Chad 
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Slight 

Early 

Less than i year 
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Diagnosis.— 

1. WHERE TUMOUR IS PRESENT BUT NO HiEMATURIA 
Malignant disease is probable * In children under ten and adults between 

forty and seventy. Rapid growth. No periodic lessening in size. 
Venous obstruction—swelling of the leg or varicocele. Enlarged 
glands. Certain diagnosis can only be made by pyelography. Always 
exclude intrathoracic secondaries by radiography prior to operation. 

2. WHERE H.EMATURIA IS PRESENT BUT NO TUMOUR:— 

a. Renai Origiu. —Blood thoroughly mixed with urine. Pas.sage of 
worm-like clots. Cystoscopic examination. 
b Nature of Renal Disease.— 

Calculus —Movement provokes haemorrhage. Colic. * 

Tubercle. —Hasmatuna slight. Pyuria. Bacilli can be found. Patient 
is a young adult. 

Nephritis. —Casts. Albumin in excess of blood. 

3. WHERE TUMOUR AND H.EMATURIA CO-EXIST:— 

Diagnosis from tuberculous disease and calculous disease (see pp. 507, 

510). Polycystic kidney—^polyuria, anuria, or uraemia; genei^y 
double. Cysts. Hydronephrosis caused by tumour of bladder. 

Treatment.— 

NEPHRECTOMY.—25 per cent of cases die, and of the 75 per cent recover¬ 
ies the majority have recurrence within three years 
Transperitoneal for large growths. Lumbar for small. 

A Combination of both incisions gives best results, because adhesions 
and pedicle can best be dealt with and drainage provided for. 

H3rpemepliroma. —Hypernephroma or Grawitz’s tumour, formerly believed 
to be a tumour arising in an adrenal rest, is probably a carcinoma arising 
from the renal tubules. 

SITUATION.—It is usually connected with the kidney, developing as a 
nodule under the capsule, or as a distinct tumour in the kidney substance 
(Ftg 180). More rarely it may be found in connexion with the ovary, 
testis, or uterus. ' 

STRUCTURE.—It is a matter of dispute whether it is essentially an 
adenoma, carcinoma, or sarcoma. Probably it always begins as a benign 
adenoma, and subsequently becomes malignant. Shaw Dunn considers 
that it starts as a papillary adenoma. In its first stage it is definitely 
encapsuled; but later it breaks through the capsule, and invades the 
tissues round it, spreading along the veins and causing metastases. It is 
always of tubular structure, resembling the tissue of the adrenal cortex. 
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Hypernephroma—Structure, continued. 

The cells arei markedly vacuolated, and contain notable quantities of 
fet, glycogen, and lecithin. The growth is very vascular, and occasionally 
contains giant cells. 

SYMPTOMS.—These are usually those of a renal carcinoma, the following 
points being esp^ially characteristic. Occur after middle age. There 
IS often a long history of intermittent haematuria before the signs of a 
tumour occur. Later the haematuria becomes severe, and is accompanied 
by passage of clot-casts of the ureter and colic. Anasmia is well marked. 
Oraasionally pigmentation of the skin occurs like that of Addison's 

METASTASIS.-^ccurs by means of the veins. The lungs, liver, or bones 
may be affected. Secondary growth in the bone may be the first evidence 
of the disease. The skull, humerus, and femur are those most often 
affected. 

PROGNOSIS AND TREATMENT - -Are similar to those of carcinoma 
of the kidney. 

BSmON TUMOURS OF KIDNEY 

Adenoma.' —Generally only size of pea and causes no symptoms. May 
have papillary and cystic formations. 

Fibroma.— 

Lipoma, Osteoma, and Chondroma. 

Angioma, Lymphangioma, and Myoma. 

Cysts of the Kidney. —(i) Retention cy.sts in granular kidney ; (z) Dermoid 
cysts (very rare): (3) Simple cysts; (4) Conglomerate cysts (5) Hydatid 
cysts; (6) Paranephric cysts. 



Ftg, iSor-Seettm of Iddney showing ah early hypentohroma. A, JUood- 
dot in the ureter. 



TUMOUftB OF EENAL PELVIS 0117 

SIMPLE CYSTS.—Generally single, sise varies from that of a cherry to 
a melon. At one pole of ladney. Filled with watery or colloid material. 
No S3rmptoms except pressure. Treatment by partial nephrectomy. 

FOLTGTBTXO DUWASB OF TBB SlDMm 

Pathology. —^Weight i to i6 lb. Retains kidney shape. Multitude of (^ts 
from pin's head upwards. Lined by cubical epithelium. Contains nuid 
or colloid material. Almost always bilateral. Often associated with 
C3rstic disease of liver and spleen. H}^ertrophy of left ventricle common. 
In infants it is associated with various congenital defects. 

THEORIES OF ORIGIN.—Inclusion of mesonephric elements (Wolffian 
body), Failure of union between excretory tubes and ducts Feebleness 
of tubules, which renders them liable to dilatation. Cirrhosis or sclerosis, 
obstructing tubules. New growth, e.g., colloid sidenoma. 

Aetiology. —^Either infants—' congenital cystic abscess'—or between ages 
of twenty and eighty. Males more often than females. 

Symptoms.— 

VERY INSIDIOUS ONSET, resembling chronic Bright's disease. 

PAIN.—Dull aching in loins Sense of weight and discomfort. Some 
tenderness. 

TUMOUR on one or both sides in about 50 per cent. 

GENERAL SYMPTOMS.—Anuria or polyuria sometimes. Intermittent 
albuminuria or hematuria. 

Urine resembles that of chronic Bright's—Pale, low specific gravity, few 
casts, variable albumin. Nausea, vomiting, flatulence, etc. Headache, 
delirium, convulsions, coma. * 

Cardiac and pulmonary symptoms, dyspnoea, bronchitis, etc. 

Cachexia in only a few cases. 

Diagnosis.—^By pyelography Combinations of tumours with s3rmptoms 
of chronic Bright's. 

PrognoBls. —Slow progress towards uraemia (one to ten years). 

* 

Treatment. —^Nephrectomy if only one kidney be affected, and only if that > 
is causing great pain or bleeding. Conservative operations (removal or 
puncture of cysts causing pressure on vessels or pelvis) are sometimes of 
great value in preventing progressive renal destruction. 

TUMOURS or RENAL PELVIS 

Oommoaest Varietiea. —(All potentially malignant.) (x) Papilloma; (2) 
Papillary carcinoma. (3) Spheroidal-celled carcinoma. (4) Squamous- 
celled carcinoma (metaplasia due to chronic infection or stone). 

Ihece of growth may become detached and grafted on ureter or bladder. 
Often cause hydro- or haematonephrosis. Vary from size of pea to 
huge mass. Often associated with and due to calculus. 

Symptoms.— 

Tumour is only palpable in advanced cases or where it has caused marked 
obstructive hydronephrosis. Sometimes tumour alternates with hasma- 
turia. 

Hematuria,— Earliest symptom, May be slight, intermittent, or fatal, 
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Tumours o£ Renal Pelvis—S 3 rmptoms, continued. 

Urine. —^May have albumin or pus. Varies in amount. 

Pain —Unusual. May be colic due to passage of clots May be due to 
distension. 

General. —Anaemia, etc. Uraemia (late). 

Dlag^osla.—Generally impossible from tumours of renal parenchyma. 
Presence of villous tufts in urine when cystoscope shows bladder normatl. 

Treatment. —Nephrectomy for squamous'celled carcinoma, as these tumours 
do not implant along the ureter. Nephro-ureterectomy essential in all 
papillary growths. 

SUBCUTANEOUS INJURIES OF URETERS 

Aetiology. —Result generally from crushes, kicks, or falls. Possibly from 
compression of ureter against transverse vertebral processes. Possibly 
from a violent falling forward of the kidney. Often in young people (below 
twenty-five). 

Pathology. —Uieter torn right across or lacerated. Peritoneum generally 
not jtorn. 

If peritoneum is torn, urine is extravasated into peritoneal cavity. 

If the tear in the ureter is extraperitoneal, a urinary extravasation into 
loin occurs. 

If the injury does not tear through, but obstructs ureter, some form of 
nephrectasis results 

Symptoms.— 

H.®MATURIA.—Slight,^ severe, or absent 

URINE —May be suppressed if both kidneys are injured 

PAIN —As in kidney injuries 

TUMOUR.—If patient survives the accident, either an abdominal or loin 
tumour results. 

If tumour is due to extravasation outside kidney, it appears in a few days 
If tumour is due to nephrectasis, it only develops in weeks 
Suppuration occurs in tumour generally. 

Diagnosis. —Is only apparent after the formation of the tumour following 
an injury. 

Prognosis. —Is bad only when associated with severe injury to both kidneys, 
or rupture of the peritoneum. 

Treatmont. —Puncture is unsatisfactory. 

Lumbar Incision and drainage are the best routine treatment 
Suture Ureter if rent can be found. Do not ligature proximal end of 
ureter 

Nephrectomy should only be a last resort in case of severe suppuration or 
intractable fistula. 

« 

OPERATION WOUNDS OF URETER 

Commonest in pelvic portion of the ureter. Near cervix uteri, or in the 
midst of adhesions or malignant growth. Result either in cutaneous or 
vaginal fistula, or peritonitis, or localized peritoneal urinary abscess. Injury 
IS often partial and due to inclusion in stitch or ligature; urinary leak does 
not develop usually at once but often appears after a few days. 
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Trofttiiwiit.— * 

I. URETERIC CATHETERIZATION may be successful in partial 
injuries. Tie in catheter for a few days. 

2 RE-IMPLANTATION INTO BLADDER if injury is low down. 

• 3. TRANSPLANTATION into bowel. 

4. NEPHRECTOMY. 

5. NEPHROSTOMY may be necessary when both ureters are severed— 
a life-saving measure. 

End-to-end anastomosis of ureter is always followed by retrograde 
dilatation and is rarely satisfactory. 


Causes.— 


UBBTB2UTZS 


1. Infection. —{day be associated with any infection of the upper urinary 
tract and gives nse to dilatation and stasis Is of little clinical im¬ 
portance per se except in tuberculosis of the kidney, in which condition 
it may keep up infection after nephrectomy Hence the necessity of 
always removing the entire tuberculous ureter (nephro-ureterectomy) 
at the primary operation 

2. Calculus. —Infection behind a calculus impacted in ureter gives rise 
to ureteritis resulting in dilated rigid ureter Such a ureter is unable 
to contract and the stone becomes 'silent’. Hence ‘giant’ uteteric 
calculi are usually symptomless. 

3. Extrinsic Causes. —Involvement in fibrous tissue due to any severe 
pelvic inflammation. 


Anatomy. —Three varieties:— 

Acute. —Septic inflammation of mucous membrane. Little or no 
dilatation or induration. 

Chronic Dilated Form. —Ureter may be size of small intestine Great 
tortuosity at both ends Valves form at the bends. Canal is tortuous 
and obstimcted. Little or no pen-uretentis Great increase of fibrous 
tissue of ureter. Often cysts in mucous membrane (ureteritis cystica). 

Fibrous Type —Intimately adherent dense mass of peri-ureteral tissue. 
Ureter straight, thickened, and indurated All coats inflamed, with 
excess of fibrous tissue Strictures are long, rigid, and almost imper¬ 
meable, or may be annular Often associated with single pyonephrosis. 


Condition of Uretoro-Vooioal Orifloo. — Generally contracted Some¬ 
times dilated. Valve is destroyed by: (i) Mechanical effects of retention; 
(2) Inflammatory effects of cystitis. 


OBSTRUCTION OF URBTBR BY VALVES OR 

STRICTURE 

CanooB of Valvo Formation. —^Temporary obstruction (e g.. pregnancy, 
etc.) causes kinking and dilatation of rensd pelvis. The pregnancy 
dilatation is not due to obstruction but is hormonal in origin. Inflam¬ 
matory dilatation in uretero-pyelitis. Enfolding of mucous membrane 
round a .stone. Actual valves in the ureter are rare. 
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Obstruction of Ureter by Valves or Stricture, conHnued. 

Caueoe of Stricture.— 

CONGENITAL.—Generally close to renal pelvis. By aberrant blood¬ 
vessels. 

ACQUIRED.—Injury. Cicatrices following ulceration. Impaction of 
calculus. Ureteritis. 

Sjrmptome. —Commonest in females about thirty and in right ureter. 
TUMOUR, either kidney or ureter 

PAIN recurring at intervals of weeks Acute, resembling renal colic. 

Dull aching in loin in intervals. 

URINE may contain Pus, or Crystals, or Blood. 

TENDERNESS on bimanual examination, reduction of tumour, and filling 
of bladder. 

BLADDER.—Frequency of micturition Inability to retain water. Pain 

on passing water. 

STRICTURE can sometimes be felt per vaginam or felt with the ureteral 
catheter. 

Treatment. —Exploratory nephrotomy. Pass bougie from above, if possible. 
Pass bougie from below. 

1. If stricture or valve exist at junction of pelvis and ureter: Longi¬ 
tudinal incision. Sewn together as transverse incision 

2. Nephro-ureterectomy or nephrectomy, where kidney is destroyed by 
dilatation (often necessary for ‘giant* silent uretenc calculus 

CALCULUS IN URETER 

Aatiology. —In great majority of cases renal in origin. May form round 
foreign body, e.g., blood-clot. May remain in situ indefinitely, or bo dis¬ 
charged within eighteen months, and kidney resume its functions. 
SITUATION.—(i) Just below commencement of ureter; (2) At vesical 
orifice (especially in women); (3) At brim of pelvis. 

Symptoms. —Colic. Pain shooting along ureter Tenderness over ureter. 
Haematuria. Anuna (if opposite kidney is blocked or diseased). Abdo¬ 
minal tumour (persistent or intermittent). Unne contains crystals, blood, 
or pus. Prolapse of ureter into bladder. Radiograph shows stone. 

Diagnosis. —In the majority of cases the symptoms are simply those of 
renal calculus, and diagnosis is complete only on lumbar exploration and 
passing ureteral sound. 

In some cases the stone can be felt per rectum or vaginam. 

FROM CALCULUS IN A VESICAL DIVERTICULUM.—Impossible 
clinically. * 

FROM CYSTITIS.—In this*. Urine is alkaline Pus at beginning or end 
of micturition. 

PROM URETERITIS.—Difficult in absence of history of colic. 

FROM VESICAL TUBERCULOSIS.—In this: Tubercle in urine. Poly¬ 
uria. Frequent mictnritiott. Slight haematuria. Symptoms not re¬ 
lieved by rest. 




CALCULUS IN UBStBB 

FROM PROLAPSED INFLAMED OVARY.—Ovary Ues behind Jsroad 
ligament and at greater distance from vaginal wall. Stone is idt in 
antero-lateral fomix. Hardness and outline are more de^ite. 

RADIOGRAPHY shows a shadow in the course of the ureter, but this has 
to be distinguished from that of calcareous iliac glands or that of an 
appendix concretion (the latter very rarely throws a shadow). 

INTRAVENOUS PYELOGRAPHY will show the ureter outline above 
the stone. 

URETERAL CATHETERIZATION through the oystoscope not only 
shows which side is affected, but the end of the catheter may touch the 
stone and a waxed tip receives a scratched impression 

Proi^osiB.— 

KIDNEY.—Atrophy if block is complete and permanent. Recovery if 
block is removed within six to eighteen months. Hydronephrosis if 
block IS incomplete; Pyonephrosis if sepsis occurs. 

LIFE.—Not affected if other kidney is good. Endangered by inflammation 
and suppuration of kidney, extravasation of urine, anuria if opposite 
kidney is bad. 

Pathological Effeota.— 

ON URETER.— 

Abovb. —Thinned, dilated, sacculated, and tortuous. Or oedenmtous, 
inflamed, and ulcerated, with rupture. 

At thb Point of Impaction —Ulceration and stricture. 

Below. —Unchanged, or thickened and stenosed Prolapse of ureteral 
orifice. Ulceration of stone into bladder. 

ON PERI-URETERAL TISSUE.—Induration, inflammation. Abscess 
or fistula. 

ON KIDNEY.—Any variety of atrophy—Inflammation—Cystic kidney— 
Hydro- or pyonephrosis—Perinephritis and suppuration—Fistula. 

Troatnunt. —Except when causing anuria (see p. 511), the case should be 
kept under observation in order to note whether the stone is fixed or moving. 
In the latter case time should be given for natural expulsion. To facilitate 
this, meatotomy of the ureteral orifice and dilatation of the ureter distal to 
the stone should be carried out. Injection of paraffin or oil into the ureter 
may be of value in some cases. 

Impacted near the Kidney. —Attempt to push back and remove through 
the renal pelvis. Failing this, removal through an incision in the ureter, 
which is then sewn up. 

Impacted at the Brim of the Pelvis. —Remove through a long oblique 
lumbar incision which is produced down in front of the iliac qiine. 
Impacted at the Ischial Spine. —Distend the bls^der and make a median 
sub-umbilical incision opening the cave of Retzius. Empty the bladder 
and separate it from the corresponding side of the pelvis, and work 
towards the spine of the ischium. 

Impacted in the Bladder Wall. —^Remove through the bladder by a 
suprapttbio operation. In women it may be done through the vagina, 
but this involves the risk of vaginal fistula. 
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RBNAL INSUFFXCXBNCnr 

The incompetence of the kidneys to carry out their excretory functions. 
It may be absolute or only relative Normally there exists more than twice 
as much kidney substance as is necessary for the vital economy. If by 
atrophy, disease, or blocking of the ureters some of the kidney substance 
is destroyed or rendered functionless, a limit is reached beyond which any 
further kidney loss will be fatal. This is a matter of great importance in 
all operations upon the kidneys, ureters, prostate, or bladder, because either 
by direct removal of kidney substance or by severe shock the line between 
relative and absolute insufficiency may be overstepped. 

Methods of Estimating Renal Znsnffloienoy.— 

THE AMOUNT OF THE URINE AND ITS CONSTITUENTS PASSED 
IN TWELVE HOURS.— 

Quantity varies from 500 to 700 c c 
Urea varies from 12 to 13 g 
Chlorides vary from 5 to 6 g. 

Any diminution of these quantities below 30 per cent indicates the 
lowest limit of renal sufficiency 

INTRAVENOUS PYELOGRAPHY—The most reliable test for total 
renal function 

UREA CONCENTRATION TEST —This is the most practical test, and 
the one used more than any other before deciding on operative treatment. 
All fluid is withheld for six hours A sample of urine is then collected. 
The patient is now given by mouth 15 g of urea in 100 c.c. water. 
Three specimens of urine are collected at hourly intervals and the 
urea in each is estimated If amount is over 2*5 per cent, kidney 
function is good. If not less than 2-0 per cent, kidney function is 
probably adequate. 

INDIGOCARMINE TEST —This pigment may be given as an intra¬ 
muscular or intravenous injection (4 c.c of a 0-4 per cent solution) The 
blue should appear within seven minutes if given intravenously, or 
within half an hour if given intramuscularly Its elimination ought to 
cease in twelve to twenty-four hours. Renal insufficiency is indicated 
by: (i) A late appearance of the blue in the urine; and (2) Prolonged 
elimination lasting more than three days. 

CHROMOCYSTOSCOPY.—In normal cases, after indigocarmine injection 
the dye should be visible as a blue stream through both ureteric orifices 
within five to twenty minutes, being best seen thirty minutes later. The 
absence of one kidney or a blocked ureter, is obviously demonstrated by 
this method. 

PHENOLSULPHONEPHTHALEIN TEST.—An injection of 6 mg. of 
the dye is made, and the amount excreted within two hours estimated 
by colorimetric methods. The proportion of the original dose normally 
excreted in that time (60 per cent) is reduced when renal insufficiency 
exists. 

ESTIMATION OF BLOOD-UREA.— 

Blood nounally contains from 10 to 40 mg. of urea per 100 c.c. of blood. 
It varies according to diet, fasting, a^ exercise. 
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It is tested by addition of the ferment urease (from Soya beans) to the 
blood, when the urea is split up, giving o£E nitrogen. 

Any amount above 45 mg. per xoo c.c. indicates retention of urea, i.e., 
renal inefficiency. 

In impending uraemia amount rises to 200 mg. or over. 

BouUne Method for Eattmatlng Renal Zaenfflolenoy.—^The functional 
capacity of one or both kidneys cannot be estimated by any one test. 
Clinical examination is at least as valuable as any chemical test. The 
following is a good routine method. 

CLINICAL EXAMINATION.— 

History of vomiting attacks; whether appetite, especially for meat, is 
good; presence of abnormal thirst 

General appearance of patient; state of tongue. 

Blood-pressure. State of arteries and heart. 

Ordinary examination of urine. Large quantity and low specific gravity 
(i.e , below loio) are signs of inefficiency. 

CYSTOSCOPY AND UREA CONCENTRATION TEST — 

If the cystoscopy is to be commenced, say, at 1.30 p.m., at 10.45 a.m. 
the bladder is emptied and a draught of 15 g. of urea in 100 c.c. of 
distilled water is swallowed 

At 11.45 the patient pa.sses urine = Specimen A. 

At 12.45 the patient passes urine again = Specimen B. 

At I 30 the cystoscope is passed, under an anaesthetic if necessary, a 
catheter introduced into each renal pelvis, and 2 c.c of urine withdrawn 
from each kidney = Specimens C (r) and ( 1 ). 

4 c c of a 0*4 per cent solution of indigocarmine is injected into a vein 
of the arm. The ureteric orifices are observed for the passage of the 
pigmented urine, and the time -taken. 

EXAMPLES ILLUSTRATING METHOD — 

Both Kidneys Healthy.— 

CUntcal Examinaiton. —No vomiting attacks, no abnormal thirst, and 
a good appetite for meat. General appearance good. Tongue 
moist. Blood-pressure low, no arteriosclerosis or enlargement of 
the heart. Urine examination normal 
Cystoscopy, etc .— 

Bladder and ureteric orifices normal. 

Specimen A = 1-5 to 1-7 per cent of urea 

Specimen B = i *9 to 2*1 „ „ 

Specimen C (r) = 2*0 to 2-2 

Specimen C ( 1 ) = 2-0 to 2-2 „ ,, 

Indigocarmine through each ureter in less than 7 minutes 

One or Both Kidneys Unhealthy.— 

Chmcal Examination. —History of vomiting attacks, thirst, no 
appetite for meat. Cachectic appearance. Tongue dry. Blood- 
pressure high; thickened arteries and hypertrophied heart. 
Cystoscopy, etc — 

Bladder or ureteric orifices may be abnormal. 

Specimen A = i'2 10 i‘3 per cent of urea 
Specimen B = 1*4 to i *6 „ ,, 

Specimen C (r) = 1*4 to i *5 „ „ 

Specimen C ( 1 ) = 1-3 to 1-4 

No indigocarmine through either ureter in 10 minutes. 
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Bstimation of Renal Inmiffidenqr, coHtinmd. 

Onb Kidnby Hbalthy, thb other Diseased.— 

Clinical Examination .—May reveal nothing abnormal. 

Cystoscopy, etc .— 

May show diseased condition of one ureteric orifice. 

Specimen A = i-5 to 1*7 per cent of urea 

Specimen B » 1-9 to 2*0 

Specimen C (r) = 0-63 to o*8 ,, 

Specimen C ( 1 ) = 2'5 to 3-0 

Indigocarmine through left ureter in 4 minutes, none through right 
ureter in 15 minutes. 

Deduction is that right kidney is practically useless and can be 
removed with safety, as left kidney is 4 times as efficient as the 
right and is doing all the work. 

UmitotloM of Renal Fnaotloa Testa.— 

1. Influenced by extra-renal factors (e.g, state of the heart, shock, 
hsemorrhage, etc.) 

2. Tests only assess the state of the kidneys at the time of the test but 
do not indicate renal reserve. 

Hence they must always be interpreted in the light of the clinical condition 
of the patient. 
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Chapter XLIV 

AFFECTIONS OF THE BLADDER 
OONOBNXTAli ABNOBBKALZTIES 
PATBNCT or URACHUS 

There may be one of three conditions due to a persistence of the urachus 
connecting the bladder with the umbilicus. 

Vosloo-uraohal Sinus. —A channel persists connecting the bladder with 
the umbilicus. Urine dribbles through this, especially if there is some 
obstruction to micturition, e.g., phimosis. 

Umbilioo-nraohal Sinus. —A sinus leads down from the umbilicus to the 
patent urachus. 

Uraehal Cyst. —^The urachus remains patent, but is closed above and below. 
Treatment. —Of all varieties ; excision. 

SCTOPZA VESZCJS 

Anatomy. —^Bladder is only represented by the trigone bearing the ureteral 
orifices and part of the posterior wall. This part of the bladder is placed 
in the anterior abdominal wall in the hypogastrium The penis is rudi¬ 
mentary and shows complete epispadias. The pelvic bones are so ill- 
developed that the pubes do not meet at the symphysis. The pelvis is very 
shallow from before backwards. The umbilicus is not recognizable as such. 

Symptoms. —Constant dribbling of urine. Exconation of the skin. 
Eventual pyelonephritis. Metaplasia of exposed bladder mucosa leading 
to malignant change. 

Troatmeat.—Intraperitoneal implantation of the ureters into the colon 
in all cases, followed by plastic operation for covering in the trigone. 

RUPTURE or TBE BLADDER 

Causes. —Direct blows on the distended bladder. By a wound from a portion 
of fractured pelvis. Penetrating wounds. Bursting following retention. 
Bladder is generally ulcerated or sacculated. 

Varieties. —(i) Intraperitoneal; (2) Extraperitoneal. 

Intraperitoneal Rupture. —Superior surface involved. Severe shock. 
Strangury, i.e., frequent painful attempts at micturition. 

Signs of Frbb Fluid in the abdomen. 

FBritonitis. 

SIGNS.—Catheter withdraws only scanty bloody urine., If lotion is 
injected into the bladder, leas returns than is inserted. 
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Intraperitoneal Rupture, conUnued. 

TREATMENT.—Laparotomy. Sponge out the free fluid. Sew up the 
bladder wound and drain suprapubically. Drain rectovesical pouch if 
the urine is septic. 

Estraperitonaal Rupture. —Involves the base or lateral walls. Micturi< 
tion may not at first be interfered with. 

Pelvic Cellulitis or Extravasation of Urine occurs. 

Dusky Swelling occurs above the pubes and in the perineum. 

Rapidly Fatal Toxamia if the urine is septic. 

TREATMENT.— 

1. Drain extra-vesical tissues wherever there is extravasation. 

2. Drain bladder suprapubically, never by catheter. 

a 

CTSTITX8 

Causes.— 

ACUTE CYSTITIS — 

i. Simple or catarrhal {B colt) 

2 H®morr''agic due to staphylococcal infection. 

3. Ulcerative due to mixed infection 

4. Gangrenous (whole mucosa may slough) occurs in debilitated subjects 
suffering from long-standing obstruction (e.g, prostate or stricture); 
when it occurs it usually follows instrumentation 

CHRONIC CYSTITIS.—Rarely occurs in a normal bladder. Should be 
regarded as a symptom and not a disease. Look for cause: Stone; 
Tumour; Large prostate; Stricture; Paralysis from .spinal disea.se; 
Tuberculosis. 

Bacteriology.— 

Bacillus colt (alone) 

B. tuberculosis ,, 

Gonococcus ,, 

Streptococcus 
Bacillus proteus 
Diplococcus urees 
Staphylococcus 

Bacillus colt (with the above) 

Symptoms.— 

PAIN in hypogastrium and perineum. 

VESICAL IRRITABILITY.—Constant desire to micturate. Frequent 
micturition. Pain after micturition. 

URINE.— 

In Acute Cases. —^May contain blood—Shreds and sloughs of the 
mucous membrane. 

In Some Cases.—I f infection is purely by an acid-forming organism 
(B. colt, gonococcus, tubercle bacillus), not much change, is apparent. 
The organism can be recognized. 

In Majority of Cases —Urine becomes alkaline by a formation of 
ammonia from the decomposition of urea. Foul smell. Loaded with 
pus, mucus, epithelium, and phosphates. 

GENERAL SYMCTOMS (chiefly in tte acute cases).—Toxamia. Low 
febrile condition, Exhaustion from want of deep. 


Alkaline urine. 


In acid urine 

i 
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OomplioalloBS.—Septic infection of the kidneys. ' 

Anatomy.— 

ACUTE CHANGES.— 

Catarrh —Acute inflanunation of the mucous membrane. 

Mucous Membrane is intensely congested. Its vessels become throm* 
bosed. Patches slough and leave ulcers. It may be cast off as a 
complete slough. 

CHRONIC CHANGES.— 

Mucous Membrane, especially over the trigone.—^Thickened and covered 
with tenacious mucopus mixed with phosphatic debris. Superficial 
layers lost. Congestion, with large dilated vessels. Sacculated and 
ulcerated. • 

Muscular Wall. —At first thickened and hypertrophied. Later (if 
obstruction exists), becomes dilated, thinned, and fasciculated. 
Ureters —Orifices are contracted by muscular spasm. 

Kidneys. —Hydronephrosis. Pyonephrosis. Pyelonephritis. 

Treatment.— 

GENERAL.—In acute cases: Rest in bed. Milk diet. 

Remove the cause (e g., stone, stricture). 

DRUGS.— 

Copious Alkaline Drinks —To diminish irritating uric acid. 
Belladona and Hyos'cyamus — For spasm • 

Antiseptics —Hexamine, salol, benzoic acid, to prevent ammoniacal 
decomposition and to retard the growth of organisms. Mandelic acid, 
sulphonamides 

Diuretics —Citrate of potach, buchu, to diminish the concentration of 
the urine. 

Oleo-rbsins. —Sandalwood oil, cubebs, copaiba, etc. In chronic cases. 
When there is much mucopus, and especially in chronic gonorrhoea. 

TUMOURS OF TBB BLADDER 

Varietiaa.— 

Benign. —Papilloma—Fibroma and myxoma (rare). 

Malignant. —Epithelioma—Columnar-celled carcinoma (secondary to 
uterine or rectal disease)—Sarcoma (rare). 

PAPILLOMA OR BENIGN VILLOUS TUMOUR 

In patients after middle age. Peak of incidence 6o years. Men more often 

than women. 

Anatomy. —Tuft of branching processes. Each consists of central con¬ 
nective tissue and blood-vessels, clothed with transitional squamous 
epithelium. Submucous and muscular tissues are not involved. Generally 
at or near the trigone and close to one of the ureteric orifices. Occasion¬ 
ally multiple. May be secondary to villous tumous of the renal pelvis. 

Symptoms. —Three stages: (i)'Latent, (2) Heematuria, (3) Cystitis. 
HiEMATURIA. —So-called symptomless haematuria, from the absence of 
other signs or symptoms. Profuse haemorrhage, more marked at end 
of micturition. Recurs at long intervals, and lasts for q few days at a 
time. 
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PftpiUQiiUk or Benign Villous Tumour—Sjrmptoms, eon/imutd. 

VESICAL IRRITABILITY.—Frequency and pain rare. Pain may be 
due to difficult passage of clots. 

CYSTITIS.—Rare in simple growths unless urine becomes infected. 

HYDRONEPHROSIS (occasional), from infiltrating growths. 

Signs. —Sound produces sharp hsemorrhage. Nothing felt by rectum or 

vagina. Cystoscope shows growth. 

Prognosis. —^There is often recurrence after operation, with ultimate 

malignant development. 

Treatment.— 

CYSTO-DIATHERMY OR FULGURATION.—An electrode from a 
diathermy apparatus is passed through a cystoscope and applied to the 
base of the papilloma, which is burnt off when the current is turned on, 
This method is very suitable for small growths. 

OPERATIVE.—Suprapubic cystotomy. Isolate growth with a Fergusson’s 
speculum. '*^ss up its base from the rectum or vagina. Cut away the 
mucous and submucous tissue from which it grows with diathermy knife. 
Radon seeds may be implanted through operating cystoscope. 


MALZONANT NEW GROWTHS 


May be primary, or secondary to growth of rectum or uterus. 


Primary Growths. —Bladder growths pass insensibly from papilloma to 
papillary carcinoma to infiltrating carcinoma. 


BRODER’S CLASSIFICATION:— 
Grade i = Papilloma 
Grade 4 = Infiltrating carcinoma 


I Grades z and 3 intermediate. 


Symjptoms. —Hsematuria, dysuria, cystitis, pain in hypogastrium and 
perineum. 

In malignant papilloma the haematuna precedes the dy.suria, but in the 
other types dysuna precedes the hsematuria by a considerable interval. 

Complloatioas. —Hydronephrosis with pain in the kidney from involvement 
of the ureter Pyelonephritis and septicaemia Retention of urine (rare), 
from involvement of the urethra. 


Signs. —Indurated mass felt in the bladder wall, per rectum or per vaginam. 

Cystoscope shows a sessile papilloma or an ulcer with thickened margins. 

Sound may feel a rough area on the bladder wall. 

Trsntmsat.— 

1. CYSTOSCOPIC IMPLANTATION OF RADON SEEDS into gtowth 
(small carcinoma unsuitable for removal—i.e., trigone). 

2. PARTIAL CYSTECTOMY.—If the ureter is involved, the afiiected part 
IS removed and the proximal end implanted into the bladder in a vesh 
situation. 

3. TOTAL CYSTECTOMY.—In extensive growths. Ureters implanted 
in the colon or into the abdominal Wall just internal to the anterior 
superior iliac spine. 
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DZAONOsxs or ▼woAXi oBOwrai 

1. FROM OTHER CONDITIONS RESEMBLING THEM.— 

a . Disease. —Stotfe or new grbwth. In this: PAin or tumour 
in the loin. Haemorrhage is inuch less profuse. Blood is evenly mixed 
with the urine. Segregation shows difference between the two sides. 
Urine remains acid. There is less vesical irritability. 

b. Stone in the Bladder. —In this: Pain after micturition, with spasm, 
is present. Bleeding is slight. Sound feels the stone. 

c. Tubercle of the Bladder.— In this: Pain and vesical irritability 
aue severe. Bleeding is absent or trivUl. Tubercle bacilli 'in the 
urine. Cystoscope shows shallow undermined ulcers 

2. OF THE VARIETY OF GROWTH.— 

Benign Growths are characterized by: Cystoscopic appearances. 
Absence of cystitis. Prompt response to diathermy (mobility with 
electrode), ^ofuse recurrent hmmaturia without other symptoms at 
first. Absence of induration of the bladder wall. 

Malignant Growths are characterized by: Patient is over forty-five. 
Pain and cystitis are early and prominent Induration is felt in the 
vesical wall. 

A 

TUBERCULOUS DISEASE OF THE BLADDER 

Tuberculosis of the bladder is almost alwa}rs secondary to tuberculous 

disease of the kidney, prostate, or testicle. , 

Pathology. —Starts as a miliary tubercle in the submucous tissue. These 
caseate and break down, leaving ragged underaiined ulcers. Generally 
situated m region of ureteric orifice of affected side. 

83rmptomB.—^Those of chronic cystitis with haematuria. There is great 
irritability of the viscus. 

Prognosis. —Unfavourable. 

Troatment. —Deal if possible with primary focus. No local treatment. 
Bladder will improve with constitutional treatment after nephrectomy 
provided the disease is unilateral. 

STONE IN TBB BLADDER 

Varieties.— 

URIC ACID.—Oval or spherical stone. Brown in colour and laminated 

in texture {Ftg. i8i, a). 

Deposits as rhomboidal, 'wheatsheafor irregular clumps of crystals. 



F%g. x8z.—^Vesical calculi, 
(a) Composite stouA: A Nucleus 
ofoialates; B, Layers of urates; 
C, Outer covering of ^laqphates. 
(ft) Mulbeny oxalate caloulua, 
(X *.) 
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Stone in the Bladder—^Varietiu, continued. 

In acid urine, as result of excessive sweating, too little drinking, excess 
of nitrogenous food, sedentary habits, febrile condition, gouty diathesis. 
Much the commonest variety of stone. 

AMMONIUM URATE.—Similar to the above, but lighter in colour. 
Deposits as spiculated globules or as an amorphous deposit. 

CALCIUM OXALATE.—Rough, nodulated like a mulbery {Fig. i8i, 6). 
Very hard. Dark brown or blackish. 

Deposits in acid urine, as 'envelope' or dumb-bell^hape crystals. 
PHOSPHATIC CALCULUS.—Usually a secondary deposit on a uric acid 
or oxalate stone or foreign body. Sometimes primary in a saccule of a 
bladder, deposited by cystitis. Forms a white, soft, friable mass. 
Deposits in alkaline urine as triple phosphate (ammonio-magnesium), 
'kmfe-rest' crystals, or hexagonal feathery crystals. Calcium phos¬ 
phate gives amorphous deposit. The mixed phosphates form a 'fusible 
calculus'. 

CYSTIN.—Yellow, waxy—very rare. 

XANTHIN.—Led—very rare. 

Structure {Fig. i8i, a).— 

NUCLEUS at the centre formed by foreign body, renal calculus or mucus. 
BODY.—Concentric layers of crystals held together by mucus. 

CRUST.—Most recent deposit. Generally the mixed phosphates Occurs 
when cystitis with alkaline urine has been set up. 

NUMBER.—Usually single Multiple where there is residual urine. 

Aetiology.— 

AGE.—Any age, but especially children under ten, men past middle life. 
SEX.—^Men much more often than women. 

SOCIAL CONDITION.—In children it chiefly affects the poor. 

CLIMATE, SOIL, etc —Very common in India and the tropics. Common 
in Eastern Counties. 

LOCAL URINARY CONDITIONS.—Any obstruction predisposes to the 
deposit of a calculus: especially mental stenosis in children, and a large 
prostate in old men. 

Gout, lithiasis, or oxaluna usually precede and cause it, often first causing 
a renal calculus. 

Symptoms.— 

PREMONITORY.—Renal colic if stone originates in kidney. Incontin¬ 
ence of urine (in children). Passage of gravel, uric acid or oxalates. 
PAIN.—In bladder and perineum. Referred to the end of the penis. 
Worse at the end of micturition. 

FREQUENCY OF MICTURITION by day; by day and night when cystitis 
is present. 

VESICAL IRRITABILITY.—Constant micturition, followed by pain and 
spasm, with sensation of not having emptied the bladder. 

HEMATURIA.—Slight and at the end of micturition. 

INFLUENCE OF MOVEMENT.—All symptoms aggravated by movement, 
and therefore worse by day than night. 
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SUDDEN CESSATION OF MICTURITION or 

ACTUAL RETENTION of urine, from impaction of the stone at orifice 
or in the urethra. 

EFFECTS OF STRAINING and nerve irritation.—Piles or prolapse. 
Remia. Priapism. 

IN CHILDREN.—Incontinence of urine. Constant pulling at the foreskin. 
Symptoms masked by residual urine. 

Blfiis.— 

SOUNDING.—Bladder should be full of urine or lotion. Buttocks raised. 
Anaesthetic should be given in children. Beak is turned from side to side 
and then backwards ^hind a large prostate. 

Hard dick indicates a stone. It can be heard and felt. Most marked 
in oxalate or uric acid stones. Least marked in phosphatic stones. 
May be masked by mucus. 

Fallacies in sounding for a stone;— 

Stone may be miss^ because: It lies deep behind a large prostate, or 
in a saccule with a narrow mouth, or it is covered with tenacious 
mucus. 

Click or grating is given by conditions other than a stone, viz.: Pros¬ 
tatic calculus. Phosphatic debris on an ulcer or new growth. 
RADIOGRAPHY.—All the common varieties of stones are well shown 
by the X rays 

CYSTOSCOPY will reveal the actual stone. • 

Diagnosis. —From renal calculus, vesical new growth {see p. 329), vesical 
tuberculosis. 

Incontinence in Children —Stone should always be suggested by marked 
priapism or intractability of the symptoms. 

Complications.— 

1. INFECTIVE COMPLICATIONS.—Cystitis, pyelitis, and pyelo-nephritis. 

2. OBSTRUCTIVE COMPLICATIONS. — Hypertrophy and sacculation 
of bladder. Formation of diverticula. Hydronephrosis. 

3. ULCERATION and CARCINOMA, 

Treatment.— 

PRELIMINARY FACTS to be ascertained:— 

1. Presence of any urinary obstruction. Size and position of stricture. 
Presence and character of prostatic growth. 

2. Size of the stone. By palpation through the rectum. By grasping 
with a lithotrite. 

3. Nature and consistency of the stone. By examination of the crystals 
in the urine. By the smooth, or rough, or soft sensation imparted to 
a sound. 

4. Presence of cystitis or kidney disease. • 

LITHOLAPAXY.— 

Indications.— Stone less than in. in diameter. Absence of stricture 
or very large prostate or diverticulum. Absence of cystitis or kidney 
complications. 

Method. —Buttocks raised. Bladder filled with boracic lotion ^at least 
6 oz.). Grasp the stone and crush it by lithotrite. Crush all fragments 
that can be graqied. Wash out all fragments by the evacuator. 
Use largest evacuating tube possible. C3rsto8cope, ,and treat any 
residual fragments. 
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St<me in the Bladder—Treatment^ continued. 

SUPRAPUBIC CYSTOTOMY.— 

Indications.— Large stone (i| in. or more). Lithotrite can deal .with 
any, stone except when formed around a foreign body. Combined 
with a large prostate. When a stricture exists. When the stone is 
encysted. 

MxxnoD. — Trendelenburg position. Fill the bladder until it is felt 
above the pubes. Open immediately above the pubes. After removal 
of the stone: always drain the bladder for a few days. 

DIVERTICULUM OF THE BLADDER 
Deflnltioa. —^A sac-like protrusion of some part of the bladder wall. 

Varieties.— 

1. CONGENITAL.—These consist of a protrusion of the muscular coat. 
Rare, and exceedingly rare in females. 

2. ACQUIRED.—^These consist of a protrusion of mucous membrane only, 

and may be:— 

a. Pressure Diverticula. —These follow the sacculation produced by 
bladder-neck obstruction. Take many years to develop. 

b. Traction Diverticula.—T hese are produced by traction from 
without—e.g., hernia, perivesical inflammation. 

Symptoms. —Severe and intractable cystitis from urine stagnating in the 
diverticulum. May give rise to an encysted calculus, which may ulcerate 
through the diverticulum, producing extravasation of urine. 

DlagnoBia. —Made by X rays after filling bladder with sodium bromide; 
and by cystoscopy, when the opening of the diverticulum appesirs as a 
black aperture in the bladder wall. 

Treatment. —Excision of the diverticulum and removal of the cause. 

INCONTINENCE OT URINE 

Definition. —Involuntary micturition due to abnormal detrusor action or 
defective sphincter action. 

1 . Active Inoontlnenoe. —^A^normal detrusor action, common in children, 
especially boys. Generally at night—'nocturnal incontinence'. 

Causes. — Reflex stimulation of abnormally excitable vesical centre. For 

example, by; Slight vesical distension—Rectal parasites or pol}rpus— 
Phimosis—Uric acid gravel—Emotions. 

Treatment. —^Remove any abnormal cause of irritation. 

Wake child to pass water before bladder is too full. 

* Bland diet: No meat in evenings. 

Drugs: Iron and arsenic as tonics. Belladonna and bromides as seda* 
tives. 

2 . Paoalvo Znooatlaoaoo.—Defective sphincter action. 

a. PARALYTIC.—From^ injury of vesical centre in the cord. Sphincter 
is i^alysed and remams relaxed. Urine dribbles out from tiie ureters 
to we urethra. Bladder remains empty and coniiacted. 

b. MECHANICAL. — When a stone or growtii holds open the neck of the 
bladder (veiy rare). Over-disteosion of female nrewa. 
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e. TRAUMATIC.—^Damage to both ^hinctexs at (9erati<Mai (e.g.,^periiieal 
prostatectomy). After difficult labour. (Mild degree^-stress iucoutin* 
ence of Bonney.) 

Trsatmbnt of Passive Incontinemce. — That of its cause. Also an 
attempt to prevent cystitis by aseptic precautions at the external 
meatus. 

3 . Falsa laeoiitiaaBoe. —Distension with overflow. Bladder is greatly 

distended, and the urine constantly dribbles away. 

a. OBSTRUCTION to the outflow of urine. Enlarged prostate. Stricture 

of the urethra. 

b. SPINAL CORD INJURY. 

Treatment of False Incontinence. —^That of the cause, with as^tic 
precautions. 


RETENTION OF URINE 

Canaaa.— 

1. OBSTRUCTION TO THE OUTFLOW.— 

In Penis. —Phimosis—Rings, bands round penis—^Malignant growth 
(very rarely causes obstruction). 

In Urethra. —Stncture—Impacted stone—Rupture. 

In Prostate. —Hypertrophy—New growth—Inflammation. 

In Bladder. —New growth—Stone (rarely causes retention). 

Outside Neck of the Bladder. —Pressure of tumours, e.g.,* uterine 
fibroids—Retroverted gravid uterus. 

2. NERVOUS.—^Diseases of the spinal cord, especially tabes or myelitis. 
Injury of brain or spinal cord Injury of the reflex nerve mechanism, 
e.g., by operations on the rectum or genital organs. Hysteria. 

3. ATONY of the bladder produced by: Over-distension—^acute or chronic. 
C3rstitis (rare). In old age (probably associated with prostatic enlarge¬ 
ment). 

Symptoma.—Bladder presents as a tense hypogastric swelhng. Pain of a 
constant character in abdomen and perineum (this is absent in paral3rtic 
cases) 

Results.— * 

CLINICAL.—(i) Rupture of the bladder; or (2) Rupture of the urethra; 

or (3) Distension with overflow—false incontinence. 
PATHOLOGICAL.— 

On the Bladder. —In acute cases: Dilatation and atony. In chronic 
cases: Hypertrophy, followed by dilatation and sacculation. 

On the Kidneys. —Hydronephrosis or pyonephrosis. Pyelonephritis. 

Diagsosls.— 

SUPPRESSION OF URINE.—In this: The bladder is empty and con¬ 
tracted. Follows some severe shock, or operation, or nephntis. Scanty 
urine is of high specific gravity and albuminous. 

CALCULOUS ANURIA.—History of lumbar pain and colic. Bladder is 
empty. Pain is absent or exists only in the loins. 

RUPTURED BLADDER.—Follows an injury. Bladder is empty or 
contains bloody urine. More lotion can be put in than got out of the 
bladder. 
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Retention of Urine, coniintied. 

Treatment.— 

X. Whbm Concbstivb Spasm is thb CXvsb: First try hot baths, with 
morphia and belladonna suppositories. Then pass a soft cath^er. 

2. When Definite Obstruction Exists; Pass large soft catheter first: 
if this fails, then small or filiform catheters. 

3. When the Prostate is Enlarged : First try large .soft catheter, then 
catheter coud6, then metal prostatic catheter. 

4. When no kind of Catheter can be Passed :— 

Suprapubic Drainage .—Pass a de Pezzer's tube through the cannula and 
leave it in the bladder. 

Su^apubtc Cystotomy .—When a large prostate or vesical growth can be 
dealt with later, or calculus at the same time. 

Perineal Cystotomy .—When a urethral stricture exists which can be 
treated at the same time. 

In acute retention of many hours' standing, and tn chronic retention with 
cystitis, it is better to relieve the retention first by a catheter or aspira¬ 
tion, and do a radical operation later when the patient and the bladder 
are in better condition. 
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Chapter XLV 

DISEASES OF THE PROSTATE 

Anatomy. —Shaped like a pyramid, with four triangular surfaces. Normally 
measures a little over an inch transversely, about one inch in other 
diameters. 

SURFACES.— 

Superior Surface is in the cavity of the bladder. Is pierced by the 
internal meatus. Is covered by vesical mucous membrane. 
Posterior Surface is related to vesiculae seminales. Separated from 
rectum by fascia and cellular tissue, and is covered by rectovesical 
fascia. 

Lateral Surfaces. —Lie on the origin of the levatores ani from the 
pubes. Are covered by visceral layer of pelvic fascia. This is con¬ 
nected to the pubis in front as the puboprostatic ligament. 

APEX.—Situated on the junction between the lateral surfaces. Is 
pierced by the urethra Rests on that part of the pelvic fascia which 
forms the deep layer of the triangular ligament 

CONNEXIONS — 

Bladder. —The mucous membrane is continued over its superior surface 
into the urethra. The muscular wall is continued into its posterior 
and lateral surfaces 

Urethra traverses the gland from its superior surface to its apex. 
Ejaculatory Ducts —Traverse its substance from its posterior surface 
to join the urethra 

SURROUNDINGS.—The gland with its fibromuscular capsule is sur¬ 
rounded by.— 

1. The neck of the bladder, which is structurally continuous with the 
fibromuscular capsule. 

2. Cellular tissue containing the prostatic plexus of veins. 

3. A sheath of fascia: (a) Deep layer of triangular ligament; (6) Visceral 
layer of pelvic fascia at the sides; (c) Rectovesical fascia behind. 
iThese are all parts of the same fascia, forming a continuous ‘ Sheath * 
for the prostate ) 

STRUCTURE.—Consists of two kinds of tissue: (i) Mass of unstriped 
muscle and fibrous tissue; (2) Glandular tissue embedded in (1). 

Capsule consists of the peripheral parts of the fibromuscular tissue 
arranged in a laminated manner. This dips down as a median raphe, 
and joins the anterior and posterior walls of the urethra. There is no 
» distinct demarcation between the capsule and the rest of the gland in 
normal conditions. 

Lobes. —Two primary lateral lobes lie on each side of the median raphe. 
A central, median, or third lobe is that part of the gland superior and 
posterior to the internal urethral meatus; it i.s divided from the lateral 
lobes by the ejaculatory ducts. 
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Diseases of the Prostate—Anatom 7 , ccntinued. 

DUCTS.'-^The glands of the lateral lobes open b3r ten to fifteen ducts into 
the groove on the floor of the urethra at the side of the crista urethrae. 
The glands of the middle lobe open into a recess—^the sinus pocularis— 
which opens on the summit of the crista urethrae. The ejaculatory ducts 
open on either side of the orifice of the sinus pocularis. The mediam 
lobe of the prostate is the uterus masculinus. 

PtFLAangATION 

Varlottes.—^Acute prostatitis, acute abscess. Chronic prostatitis. Tuber¬ 
culous prostatitis. 

▲oat* Prostatitla.— 

CAUSES.—Gonorrhcea—Sepsis secondary to instrumentation—Stricture 
—Cystitis. 

ANATOMY.—Inflammatory swelling of the whole organ. Ducts amd 
follicles plugged by mucus and bacteria. Abscess forms: (a) In one of 
the follicles; or ( 5 ) In the parenchyma spreading through the capsule. 

SYMPTOMS.—Burning pain m the perineum^ worse on sitting. Frequent 
painful micturition. Retention of unne from spasm and congestion. 
Constitutional symptoms of fever. Constipation. Pain during and 
after defaecation 

SIGNS.—Passage of prostatic shreds or pus in urine. Inflamed prostate felt 
per rectum. Brawny swelling in the perineum. When suppuration occurs 
under or outside the capsule, fluctuation felt by rectum or in the perineum. 

COMPLICATIONS.—Abscess may burst into: Urethra—Bladder— 

Rectum—Perineum. Rectal or perineal fistula may result. Cystitis 
and septic disease of the kidneys 

TREATMENT.—Rest and milk diet. Hot hip-baths. Fomentations to 
perineum. Hot enemata. Morphia and belladonna suppositories. For 
retention; Soft catheter. For suppuration; Median perineal incision. 

ChroBlo Proatotitia.— 

QAUSES.—Posterior urethritis (gonorrhoea)—Cystitis—Stricture. 

SYMPTOMS.—Frequent micturition. Slight pain after micturition. 

’ Sense of weight in the perineum Discharge of albuminous material 
after mictuntion, especi^ly the first thing in the morning. Passage 
of mucous casts of the prostatic glands. Rarely a chronic abscess forms. 

SIGNS.—^Tender enlargement felt per rectum. 

COMPLICATION.—Formation of prostatic calculi. 

TREATMENT.—Bland diet. Absence of sexual excitement. Copious 
fluids, with diuretics. Sulphonamides. Local treatment harmful 
unless calculi or marked fibrosis present; then dilatation is required to 
relieve the obstruction. 

Tvbennlons Psvsiatl^.—Usually secondary to tuberculous disease of 

testis or vesiculae seminales. Rarely primary. * , 

ANATOMY.—Ca^us deposits in the prostate. Chronic abscesses. 
Ragged ulceration, generally the result of septic infection. 

SYMPTOMS.—‘Those of chronic prostatitis. Pyuria, with urine which is 
acid at first and may contain tubercle bacilli. Rectal examination 
reveals a tender irregular mlargement of the prostate. 
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COMPLlCATlONS.-r-In all except the mild primary oases it spreads to 
the bladder and kidney. 

TREATMENT.—Generally only constitutional. Bland diet tvith copious 
fluids. Morphia and beUadonna suppositories for pain. Perineal 
aspiration for tuberculous prostatic abscess. 

Prostotlo Oalottll result from deposit of lime salts in the follicles. In cases 
of chronic prostatitis. Consist of carbonate of lime. Usually multiple. 
Collect in enlarged prostatic pouches. 

SYMPTOMS.—Irritabili^ of the bladder Difficulty in micturition. 
SIGNS.—Those of chronic prostatitis. Felt by a sound just before entering 
the bladder. 

TREATMENT.—Regular dilatation Never operate unless calculi cause 
true obstruction with retention of urine. Under such circumstances the 
calculi can be removed through a median perineal incision 

ENLARGBIOBNT OF THE PROSTATE 

Aetiology. —Common after fifty. May be caused by prostatitis, urethntis, 
or lithiasis, or any condition of chronic vesical irritability. Usually is 
senile. 

Morbid Anatomy [Ftg. 182).— 

PROSTATIC CHANGES.— 

Shape and Size —At first it retains its shape, then it becomes lo^ulated 
and irregular The lateral lobes enlarge towards the rectum. 

The median lobe and the whole of the superior surface grow up into 
the bladder 




k 

Ftf. 183.—Diagram of prostatic enlargement. Upper figure u a transveiM section 
of inoetate, diowlng urethra (U) compressed by the lateral lobes of the prostate (P). 
The two lower figum ate anten^posterlOT sectiras. That on the left shows an elon¬ 
gated and tortuous utetliia; that on the right an elfiagated end curied urethra, 
obstructed by an overhanging middle lobe. S V, Seminal vesiclea. 
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Bnlargement of the Prostate—Morbid Anatomy, continued. 

A median constriction marks the.attachment of the neck of the bladder 
and separates the intravesical from the extravesical parts of the 
gland. 

Structure —^The enlarged gland consists of either: (i) Excess of 

hbrous tissue: usual in the smallest specimens which cause symptoms. 
(2) Overgrowth of all the normal tissues; usual in the smooth, medium* 
sized specimens. (3) Fibro-myomatous tumours or fibroids: may 
form large masses. (4) Fibro-adenomata, i.e., overgrowth of the gland* 
ular tissue: constitute the bulk of the largest specimens. (5) A well* 
marked laminated capsule consisting of layers of fibro<muscular tissue 
surrounds the rest of the mass, and is continuous with the muscular 
walls of the bladder. 

Consistency —Hard when chiefly fibrous tissue. Soft when formed by 
adenomata. 

CHANGES IN THE URETHRA.—Elongated from one to several inches 
when intravesical growth occurs. Curved with the convexity backwards. 
Compressed from side to side Tortuous from the pressure of enlarged 
lobules Internal meatus may be distorted or blocked by the growth of 
the median lobe, or rarely held open by the same. 

CHANGES IN THE BLADDER AND KIDNEYS.—The bladder becomes 
first hypertrophied and then dilated, the muscular fasciculi being 
separated, and the mucous membrane pouched between the fasciculi. 
Residual urine up to several ounces may accumulate in the retroprostatic 
pouch. Cystitis occurs sooner or later. Hydronephrosis, pyonephrosis, 
or pyelonephritis may result from chronic retention and cystitis. 

Symptoma.—^There are usually four stages, though the earlier ones may 

not be noticed or complained of, viz.:— 

1. DIFFICULTY IN MICTURITION.—A long time is taken in starting 
the stream The stream is of good bulk but slow, and projected with 
little or no force. Straining often checks the sfream. 

2. FREQUENT MICTURITION —Due at first to congestion and irrit* 
ability of the neck of the bladder, later to retention. Worse at night, 
or most noticeable then. 

3. RETENTION OF URINE —The bladder cannot empty itself when the 
obstruction increases or when the bladder becomes weak. Hence some 
residual urine is left after each act. This varies from one to ten ounces, 
and constitutes the measure of the inefficiency of the bladder. Acute 
retention may be the first sign, or more commonly supervenes on chronic 
retention when micturition has been delayed so long that the bladder 
becomes atonic, or results from congestive spasm caused by cold or 
alcoholic excess. False incontinence (retention with overflow) may 
supervene in any neglected case 

4. CHRONIC CYSTITIS.—Infection is usually by instruments. May 
arise by auto*infection. Urine becomes ammoniacal and loaded with 
phosphates, pus, and mucus. 

Pli]rsloal SigiiB.— 

SIGNS OF RETENTION OF URINE in the absence of stricture or para* 
lysis. Bladder felt above the pubes (rare in early cases). Presence of 
residual urine after micturition. 
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RECTAL EXAMINATION.—Gland is felt on the anterior rectal ‘iKrall, 
about 2^ in. from the anus. It feels large or lobulated. It may feel 
practically normal. ' 

URETHRAL EXAMINATION.—^The prostatic urethra is elongated— 
judged from the distance the catheter must be passed from the pubic 
arch tilt the bladder is entered. Normally this is about in.; in pros¬ 
tatic cases it is an3rthing up to 4 in. 

A long curved catheter or a coud6 passes most easily. 

CYSTOSCOPE.—The intravesical enlargement may be seen with difficulty. 

Tmatment.— 

1. DIET AND DRUGS.—For mild cases without any residual urine. 

Diet. —Meat and rich food to be taken very sparingly Plenty of nulk, 
alkaline waters, and diluents. Avoid alcohol. 

Regulation of the Bladder. —Never postpone micturition after the 
desire occurs. 

Drugs —Alkalis, e g , bicarbonate and citrate of potash. Sedatives, 
e.g., hyoscyamus or belladonna. Antiseptics; hexamine, salol. to 
prevent or minimize cystitis 

2. CATHETER TREATMENT.—For cases in which retention occurs, 
either acutely or chronically, shown by the existence of residual unne. 
It must be remembered that catheterization is only a temporary mdhsure: 
(i) To relieve acute retention; (2) To decompress the bladder in chronic 
retention ‘Catheter life’ is a brief one owing to dangers of infection 
and hsmorrhage. 

Choice of Instrument — (a) No 12 rubber catheter; (b) Coud6 or bi- 
coud6; (c) Metal catheter with long prostatic curve A rubber or 
metal instrument is better for regular use because it can be boiled. 

Method —Passed once a day—^preferably at night. Antiseptic pre¬ 
cautions for the meatus and catheter. Efficient lubncation. 
Contra-indications —Existence of a tight urethral stricture. Great 
pain on catheterization, due to nervousness or irritability of the bladder. 
Bleeding on catheterization. Patients who cannot carry out the neces¬ 
sary antiseptic precautions. Patients who cannot pass the catheter ' 
themselves. Occurrence of rigors and fever (catheter fever). Cystitis, 
(if this can be cured by irrigation of the bladder, the catheter may be 
resumed, but cystitis quickly recurs). 

3. RADICAL OPERATIVE TREATMENT—PROSTATECTOMY— 

Indications. —Increasing residual urine. Attacks of acute retention. 
Complications such as stone, infections, etc. Provided that the 
general condition of the patient warrants the operation. 

a. Suprapubic Operation (Freyer’s).—Fill the bladder with lotion. 
Open above the pubes. Incise the mucous membrane over the prostate. 
Press up the prostate by left fingers in the rectum. Insert the index 
finger between the bladder wall and the prostate through the opening 
in the mucous membrane. Sweep round the prostate between the 
layers of the capsule. Tear through the urethra as it enters the deep 
layer of the triangular ligament. Remove the prostate. Irrigate the 
bladder with hot water. Tie ip a large drainage tube. Sew the bladder 
and parietes round the tube. Arrange some suction or siphonagc 
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Bnlurgemttnt of tho Prootsto—Treatment, continued. 

apparatus, e.g., Cathcart's ir^gator or Irving's dressing. Patient 
should pass water by penis in ten to twenty days*. Lessen the drainage 
gradually. 

The advantage of this operation is speed. Thedisadvai^e^es axo : lack 
of control of haemorrhage; slow healing; obstruction more 
common from flap formation from tags around the prostatic cavity. 

b. Two-stage Operation. —The two-stage operation is indicated where 
preliminary drainage of the bladder is advisable (e.g., s^sis, renal 
failure). It should always be done in the following conditions: reten* 
tion severs enough to demand operative relief; cystitis; calculus; 
renal efficiency below or on the larder line of safety. In the first 
stage the bladder is drained by a simple suprapubic cystotomy or 
by the insertion of a de Pezzer catheter through an abdominal 
stab incision. Drainage may be necessary for many months before 
the patient is fit enough for the second stage-—namely, removal of the 
prostate 

' Results. —(a) Complete recovery, with normal micturition in about 
70 to 8u per cent, (h) Death in about 20 per cent of the cases from: 
Shock and haemorrhage—^Mania—Septic infection, especially through 
the kidneys—Senile asthenia—Uraemia, (c) Recovery with perman¬ 
ent suprapubic fistula, (d) Recovery with an atonic blaulder which 
requires occasional catheterization. 

c. Open Suprapubic, Thomson-Walker, or Harris’s Operation — 
A 4-in. incision is made and the blaidder freely opened so that the hand 
may be inserted. The prostate is then enucleated without inserting 
the left finger into the rectum. The patient is now placed in the fuU 
Trendelenburg position and a self-retauning retractor inserted into 
the blaidder. Any loose tags of prostatic tissue are then removed 
under direct vision and the bleeding points underrun and tied. The 
mucous membrane at the orifice of the cavity is trimmed, and a wedge 
is cut out of the prominent semilunar ledge forming the posterior lip 
of the opening. In Harris's operation the mucous membrane of the 
bladder is sewn to the cut urethra, so as to leave no raw surface. The 
bladder is closed without drainage. Original Harris operation with 
closure now rarely performed, but modifications thereof have many 
advantages over the older Freyer operation. 

Advantages —^There is less risk of infection because there has been no 
trauma to the rectum. The risk of haemorrhage is less, and owing 
to cutting away the semilunar ledge there is very little possibility of 
post-operative fibrous narrowing of the vesico-prostatic opening. 

d. Transurethral Resection.— 

Indications. —( 3 ases of moderate enlargement, but marked obstruction. 
Method. —^The instrument (resectoscope) is a kind of cystoscope with a 
wire snare, connected to a diathermy current. Portions of the 
gland abutting on the urethra are removed until the passage is 
sufficiently enmged. 

e. Perineal Prostatectomy. —Very low mortality but operation 
requires special training and teclmique. Functional results not so 
good as suprapubic method. 

All operations for removal of the prostate should be preceded by 
vasotomy. 
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MALIOMMIT mSBASB OF TRB PBOIITAl?B 

This is always a round-celled carcinoma. Its ordinary symptoms and 
signs are indistinguishable from tilose of benign prostatic enlargement, 
and in its early steges it is seldom recognized as malignant before opera¬ 
tion. It may be s}rmptomless, first manifestation being a secondary 
deposit giving rise to sciatica, oedema of legs, constipation due to occlu¬ 
sion of rectum, q)ontaneous fractures. The following points may indicate 
its nature :— 

1. The rapidity of development of the symptoms of urinary obstruction. 

2. Pain and cystitis vdll be earlier and more conspicuous than in simple 
enlargement. 

3. By the rectum the growth feels large, hard, and nodular, and later 
the rectal walls become fixed to it. 

4. The mucous membrane is fixed and not freely movable over the 
prostate in late stage. 

3. The median raphe is soon lost 

6. Serum acid phosphatase is increased when growth has metastasized. 

TREATMENT.—If its nature is not recognized before suprapubic enuclea¬ 
tion is performed, the operation may prove of exceptional difficulty, the 
growth tearing instead of shelling out Bleeding will be unusually profuse 
and recurrence early and rapid. 

Perineal Prostatectomy should be performed if malignancy is Recog¬ 
nized before operation. After exposure of the gland and division of 
the membranous urethra, the prostate is removed, together with its 
proper capsule, from inside its sheath of pelvic fascia. The bladder 
walls are cut at their junction with the prostate, and the latter is 
removed. The bladder is sewn to the urethra over a rubber catheter. 
Radium. —A suprapubic cystotomy is performed, and radon seeds or 
radium needles are buried in the prostate, but the results are poor. 
Endoscopic Resection will often relieve the obstruction. 

Stilbcbstrol (i mg. t.d.s.) causes diminution in size of tumour, 
delays spread of metastases, and gives rapid and dramatic symptomatic 
relief. 
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Chapter XLVI 

AFFECTIONS OF THE UBETHBA 

TRAUMATIC RUPTURE 

—Falling astride. Blows on the perineum. Fracture of the pelvis. 

Bltvation. —^Membranous urethra, usually as it passes through the (super¬ 
ficial) triangular ligament. 

Extent. —Partial, through the floor; or entire, through the whole circum¬ 
ference. 

Syteptoma.— Pain. Retention of urine. 

Slg^e.—Ecchymosis and swelling of perineum, scrotum, and penis. Extra¬ 
vasation of urine if micturition is attempted. Bleeding from the urethra. 

Resnlt. —Fibrous stricture of a dense resilient character, or death from extra¬ 
vasation. 

Treatment.— In all cases, immediate suprapubic cystotomy. 

If no Perineal Bleeding or Swelling Occurs : Adopt no local treat¬ 
ment. Rest in bed 

If Perineal Swelling Occurs; Open the urethra at once. Find the 
ends of the torn portion. Sew together over a soft catheter. Leave 
catheter ih for one week. 

If Extravasation of Urine has Occurred: Open the urethra in the 
penneum; pass a tube into the bladder. Make multiple incisions over 
the swollen parts. Immediate union of the ends of the urethra over the 
catheter in recent cases. 

STRICTURE OF THE URETHRA 
Anatomy of Normal Urethra.— 

I. PROSTATIC URETHRA.—Widest and most dilatable part of urethra. 
Length. —One inch or more 

Diameter —Large, admitting No 20 sound. About ^ in. 

Shape. —On section, horseshoe-shaped with convexity (verumontanum) 
forwards. 

Structure.— 

Median ndge—the crista urethrae—runs along the floor On this 
opens mesially the sinus pocularis* and at the sides the ejaculatory 
ducts. 

Lateral grooves into which the ducts of the lateral lobes of the prostate 
open. 

Direction. —Vertical. 

Stricture.—V ery rare; only as result of trauma or operation such as 
prostatMtomy. 
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2 . MEMBRANOUS URETHRA— 

Lbmgth. —Half an inch. 

Diambtbr. —About ^ in. Admits a No. 12 sound with some tension. 

Narrows in its passage through the superficial triangular ligament. 
Position. —^Runs from the prostatic sheath, i e., the deep triangular 
ligament, to the superficial triangular ligament. 

Surrounded by the compressor urethrae. Cowper's glands lie on each 
side. 

Dirbction. —Downward and forward 
Stricture. —Always traumatic. 

3. SPONGY OR PENILE URETHRA.— 

Length. —Six inches or more. 

Diameter. —J in. No 12 sound fills it without tension. Narrowest 
point of whole canal is at the external meatus. 

Shape. —Horizontal slit, except at meatus, where it is a vertical slit. 
Structure.— 

Mucous membrane is lined with columnar cells Lacunse open 
into it. The lacuna magna is larger than the rest, and opens into 
the upper wall far back near the beginning. Minute simple glands 
—glands of Littrfr—also open into it. 

Very vascular submucous layer underlies the mucous membrane. 
Unstriped muscle is round this, and 

Erectile tissue of corpus spongiosum surrounds the whole. 

Direction. —First horizontal Then upwards and forwards. * Then* 
in the line of the penis. 

Stricture. —Inflammatory. 

Varieties* of Stricture. —(i) Spasmodic and Congestive; (2) Inflamma¬ 
tory, {3) Traumatic. 

Spasmodio and Congeative Strictures.— 

SITUATION.—In the bulbous urethra. 

CAUSES.—Acute urethritis. Slight blows on the perineum. Cold and 
wet. Alcoholic or sexual excess, especially when some organic stricture 
co-exists. Injury from passage of instruments. Operations on the 
rectum, perineum, or testis. Parasympathetic stimulants. 

TREATMENT.—Hot bath. Hot enema. Morphia and belladona sup¬ 
pository If retention is unrelieved, large soft catheter. 

Infl amm atory Stricturca.— 

AGE.—Commonest in patients from twenty-five to fifty. 

CAUSES.—Gonorrhoea—by far the commonest. Ulcer caused by a foreign 
body. Urethral chancre—very rare. 

PATHOLOGY —The mucous membrane is subject to a suppurative 
catarrh. At certain spots this penetrates deeply, probably where glands 
or lacunae are involved. The mucous membrane here is destroyed and an 
ulcer produced. The organisms and inflammatory process are thus 
admitted to the vascular submucous tissue In the submucous tissue a 
chronic plastic inflammation occurs, producing a round-celled infiltra- 
tration. This in time is converted into scar tissue, the contraction of 
which causes the stricture. 

The Stricture. —^Mucous membrane is lost by ulceration. Mgaa of 
cicatricial fibrous tissue occupies the rest of the urethral wall and 
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IiiiUfiimatoiy Stricturet—^Path0log7» eonUnued, 

penetrates into the spongy body to a greater or less extent. Malignant 
disease is a rare complication which may be snperadded to stricture. 
It is usually a transitional-celled carcinoma. 

Urethra Above the Stricture. —Dilated. Septic inflammation, with 
the loss of the superficial layers of the mucous membrane. Ulcerated 
in old neglected cases. Orifices of glands and lacuna dilated. Deep 
layers of the urethra thickened and indurated. 

Bladder. —^Well>marked hypertrophy. Dilatation with sacculation 
occurs much later and less frequently than in prostatic obstruction, 
owing to youth of the patient. Inflammatory changes occur, with 
cystitis. 

Kidneys and Ureters. —Undergo dilatation. Hydronephrosis. Pyo¬ 
nephrosis and pyelonephritis with advent of sepsis. 

POSITION.—Just in front of the triangular ligament is much the common¬ 
est place. May be anywhere in the spongy urethra 

NUMBER.—One usually, but multiple occasionally 

VARIETIES.— 

Annular. —Whole circumference involved, but for only a short length. 
Ribbon. —As in last, but for a considerable length of the tube. 

Bridled. —Only a part of the circumference affected. 

Resilient. —A stricture which contracts rapidly after dilating. 
Impassable. —An instrument cannot be passed 
Impermeable. —Urine cannot pass. 

SYMPTOMS.— 

Difficult Micturition. —Stream can be started without delay after 
.straining. Takes a long time to complete the act. Stream is poor 
compared with the force required 

Dribbling after Micturition. —^The dilated urethra between the 
bladder and stricture slowly empties itself and trickles on to patient's 
clothes. 

Irritability of the Bladder —Frequent micturition 
Retention ok Urine. —Acute, ending in extravasation; or chronic, 
with false incontinence. 

Urethral Discharge of a mucopurulent, thin character 
Urine at First shreddy, with small casts from the mucous glands and 
urethra, passed with the first portion of urine. 

Urine Later, mucopurulent and ammoniacal from the changes of 
cystitis. 

Cystitis supervenes sooner or later in untreated cases. 

PHYSICAL SIGNS.—Those of retention of urine. Obstruction to passage 
of a urethral sound or catheter. Induration round the stricture felt 
externally, especially in bad strictures in the bulb. 

METHOD OF PASSING INSTRUMENTS.— 

Preliminary. —Patient lying on his back with head and knees raised. 
Cleanse the glans and meatus. Syringe the urethra with dilute anti¬ 
septic. Inject one drachm of cartelized oil. 

To Ascertain the Existence of an Organic Stricture. —Pass a 
No. 9 Lister’s bougie. If this passes easily, the stricture does not 
exist or is merely spa^odic. 

To Find ehe Position of the STRiCTURX.-~-Note the point at which 
the point of the bougie is arreted. Note the distance from the meatus. 
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To Fikd the Size op tbb Sttricturb.—^FEss smaU ^UlcMrm or oliv«o 
beaded bougies. Note the size of the one which is fimly grasped by 
the stricture. 

To Find the Length of the Steicturb. —Pass acom-headed boi^ie 
through the stricture. Witiidrauc it and note the distance it is with- 
. drawn from the moment it engages the stricture until it is released. 
Use soft flexible bougies 4 boule whenever possible. Never use any 
force in trying to pass a stricture. 

Direction. —Pass the instrument with its handle parallel to Poupart’s 
ligament. • Then rotate the penis into midline. Raise the handle at 
right angles to the body, and allow the point to slip round the pubic 
arch. 

Points where Small Instruments may be Caught.— 

In one of the lacume, especially the lacuna magna on roof of the 
urethra. Keep point on the floor of the urethra as far as perineum. 
At the triangular ligament. Keep the point on the roof of the urethra 
as it passes round the pubes. 

In the sinus pocularis m floor of prostatic urethra. Keep the point 
on the roof of the prostatic uret^a. 

INJURIES AND OTHER EFFECTS WHICH MAY RESULT FROM 
PASSAGE OF INSTRUMENTS.— 

H. SMORRHAGB indicates abrasion and laceration. 

False Passages. —Sharp point of a metal instrument may pience the 
urethral wall and re-enter the urethra or bladder, or produce a sinus. 
Signs: A sudden 'give', haemorrhage, and pain. Results: Increased 
symptoms of retention—Peri-urethrad abscess—Perineal fistula. 
Cystitis or Epididymitis from sepsis. 

Urinary Fever. —Saprsmia due to absorption of toxins through 
abrasion Septicaemia due to invasion of the kidneys by micro¬ 
organisms. 

Shock may occur in nervous patients. 

Suppression of Urine is rare, and supervenes on some previous disease 
of the kidneys. 

Traumatio Stricture of the Urethra.— 

CAUSE.—Follows rupture of the membranous urethra. 

POSITION.—Usually at the (superficial) triangular ligament. 

CHARACTER.—Dense mass of scar-like cartilage extending on both sides 
of the triangular ligament. Sound grates upon its surface It rapidly 
contracts, even if it can be dilated. 

RESULTS.—Acute or chronic retention. Dilatation and ulceration of 
the urethra behind the stricture. Perineal abscess or fistula. Extra¬ 
vasation of urine. 

Troatmeat of Organio Striotureo.— 

I. OF PASSABLE STRICTURES.— ■ 

I. Gradual Dilatation —Used for the majority of cases. Use Lister's 
bougies. Pass two or three sizes once a week. Continue until a No. 
9 to 12 passes easily. 

2. Continuous Dilatation. —Useful in a small stricture with severe 
retention. Tie in a small instrument for forty-eight hours. Then a 
larger size fpr the same time. Later practise gradual dilatation. 

iS 
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Treatment of Organic Strictures—^Passable Strictures, coniintfed. 

3. Excision of the Stricti/rb. —Suitable for cases in which catiieteriza- 
tion is badly borne. Cases which rapidly relapse after dilatation. 
Very dense strictures. Stricture of one inch or less in length. 

Method. —Pass a sound or Syme's stafi down to or through the stricture. 

Expose the urethra and split it through the stricture. Cut out the 
stenosed part. Sew together the two healthy ends like a ribbon, 
allowing longitudinal incision to close spontaneously. Drain the 
external wound. Tie in a soft catheter. 

4. Internal Urethrotomy —Inferior to excision. Used in the same 
class of cases Limited to those which admit a No. 4 bougie. 

Method. —Civiale's urethrotome passed through the stricture. The 

knife is unsheathed. The instrument is withdrawn. The knife 
is sheathed after cutting through the stricture. In the bulbous 
urethra cut towards the roof. In the penile urethra cut towards 
the floor. Tie in a No. 10 catheter for some da}rs. 

5. External Urethrotomy. —Same class of cases as excision. The 
stricture must admit a No. 2 bougie. 

Method. —Pass a Sjmie’s staff with the small end through the stricture. 
Cut through the stricture from behind forwards. Tie a catheter in 
the bladder. Leave the perineal wound open. 

II. OF IMPASSABLE STRUCTURES.— 

I Without Retention — 

Wheelhouse’s Operation. —Pass a Wheelhouse's staff. Open the 
urethra upon the groove. Retract the opening by the hook on the 
staff. Cut open the stricture from before backwards. Tie in 
catheter. 

Excision of the Stricture should always be attempted as a final 
stage where this is practicable. 

2. With Retention — 

Cock's Operation. —^Median perineal incision Stab incision into the 
the prostatic urethra, using a finger in the rectum as guide 
Urethrotomy on a More Deliberate Plan is much better. —Begin by a 
suprapubic cystotomy. Pass sound from bladder to stricture. 
Cut down upon sound in the perineum. An exasion may often 
be done later, when the patient and the local conditions are more 
healthy. 

Loeal CompllesUoas of Striotore.— 

1. PERINEAL ABSCESS.—Caused by ulceration of the urethra behind 

the stricture. Septic urine leaks into peri-urethral structures. 

Treatment. —Open freely externally. Divide stricture over Wheel- 

house staff. Pass gorget into bladder guided by finger in rectum. 
Drain bladder with a Haight tube. Remove tube in 10 days. Pass 
instrument after 14 days. 

2. PERINEAL FISTUL.®.—^The result of an untreated abscess. Gener¬ 

ally multiple, opening on to the perineum, buttocks, or scrotum. Lead 
into tortuous sinuses buried in dense cicatricial tissue. 

Treatment. —Perineal fistulas heal spontaneously when stricture is 
fully dilated. 

3. EXTRAVASATION OF URINE. 
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SZTRAVABATXOM OV tJBXlOE 

Oausoa.— 

RUPTURE OF THE BLADDER—extraperitoneal. 

RUPTURE OF THE URETHRA BEHIND A STRICTURE.— 

1. Direct Rupture following acute retention. 

2. Rupture of an Ulcerated Urethra follovring chronic retention. 
RUPTURE OF A PERI-URETHRAL ABSCESS into the subcutaneous 

tissues. 

INJURIES TO THE URETHRA by instruments which have forced false 
passages round the stricture and re-entered the urethra above the 
stricture. 

TRAUMATIC RUPTURE OF THE URETHRA. 

Anatomy.— 

MEMBRANOUS URETHRA is ruptured usually at or near the superficial 
triangular ligament 

URINE ESCAPES through the triangular ligament. 

Is Directed by Colles's Fascia : Forwards to the scrotum and penis; 

upwards to the anterior abdominal wall. 

Is Bounded by Attachment of the Superficial Fascia to inner end 
of Poupart's ligament, and thence horizontally across the thigh to the 
fascia lata. 

S]rmptoms.—Sensatioh of rupture when straining to relieve retention. 
Feeling of relief of the retention without passing urine. Rapidly fatal 
saprsemia or septicaemia. 

Physical Signs. —Rapidly increasing boggy swelling of the perineum, external 
genitals, anterior abdominal wall Paits becoming dusky and then gan¬ 
grenous. An emphysematous crackling is caused by the gas formed in 
the subcutaneous tissues. Extensive sloughing of the skin occurs if the 
patient recovers. 

Treatment. —Early free incisions into all the affected parts. Suprapubic 
cystotomy with bladder drainage and irrigation. Hot hip-batbs, with 
fomentations over all the incisions. 
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Chapter XLVII 

DISBASSS OF THB MALE OEMITAL 

ORGANS 

DISEASES or THE PENIS 

Malformfttloii.— 

PHIMOSIS (sge below) and PARAPHIMOSIS {see p. 549). 

EPISPADIAS.—Urethra opens on the dorsum of penis. Involves a torsion 
of the penis. Is usually associated with ectopia vesicse. 

Treatment by plastic operation in suitable cases. 
HYPOSPADIAS.-^Urethra opens on the lower aspect of the penis or in 
the perineum. There are three grades: (i) Meatus opens below the glans; 
(2) Meatus opens below the penile body. (3) Meatus opens in the perineum. 
The last is associated with cleft scrotum and defective development of 
penis and te^is. 

Treatment by plastic operations in the more severe cases. 

TORSION OF THE PENIS.—^The organ is twisted. Usually combined 
with epispadias. 

DISLOCATION (very rare).—^The whole organ is pulled out of its cutaneous 
coverings, and lies under the skin of the‘Scrotum or groin. 

DOUBLE PENIS.—Very rare. 

Phimoflis.— 

1. CONGENITAL.—From a long, narrow prepuce. From a minute 
preputial orifice. From adhesion of the prepuce to the glans. 
Symptoms. —Painful and difficult micturition. Ballooning of the 

urethra. Dribbling of urine after micturition, 

Results. —Eczema of and round the genitals. Stone in the bladder. 
Cystitis. Dilatation of bladder, ureters, and kidneys. Hernia. 
Ih-olapsus recti. 

2. ACQUIRED.—^From the contraction of fissures at the prifice, from any 
inflammatory affection of the prepuce. 

Results. —Paraphimosis. Rupture of the frsnum. Liability to severe 
forms of venereal disease, or epithelioma. 

TREATMENT.— 

X. Circumcision. —In all uncomplicated cases. 

Method. —Cut off the prepuce after pulling it forward over the glans. 
Cut the mucous membrane of the prepuce near to the glans. Sew 
the edges of skin and mucous membrane with catgut. 

Errors. —Removal of too much skin: Retracts the penis—Prevents 
erection—^Liable to ulceration. Removal of too little skin: The 
phimosis recurs. 

2. Suiting up the Prepuce along its dorsal aspect. In cases in which 
a chancre, or 8(»ne foul secretion is concealed by the prepuce, or in 
which paraphimosis has occurred. 
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CAUSES.—Constriction of the glans at the corona a contracts 
pntial orifice after the prepuce has been drawn back. 

SIGNS AND RESULTS.—Pain and oedema. Ulceration at the'con* 
stricted point. Gangrene of parts below the constriction. 
TREATMENT.—Reduction under an anaesthetic. Division of the prepuce 
along mid-dorsal line if reduction is impossible. 

Circumcision: At the time if the parts are healthy. Later if much 
inflammation exists. 

IPiiapIsm.—Continuous erection in the absence of sexual desire. 

CAUSES.—Venereal excess. Injury or thrombosis in corpora cavernosa. 
Phimosis or stone in the bladder {children). Leukaemia. Injuries to 
the cervical spinal cord 

SYMPTOMS.—Pain. Mental distress In nerve cases there is turgescence 
without any pain or rigidity. 

‘TREATMENT.—In nerve cases leave it alone. 

SxDATivss: Bromides, antimony, morphia, etc. 

Incisions into the corpora cavernosa 

Tnmonrs.— 

SEBACEOUS CYSTS 

HORNS.—Growing from a ruptured sebaceous cyst. 

PAPILLOMA.—Common in gonorrhoea. Usually grow inside the prepuce, 
or from the glans. Are soft, friable, dendritic masses. There is no 
infiltration of their base. 

Treated by removal with the scissors, touching the base with the cautery. 
Or by appplication of calomel 

EPITHELIOMA (see below) 

SARCOMA (very rare) 

Epithelioma.— 

AETIOLOGY.—Men over 40 Almost always occurs in conditions of 
phimosis Unknown among Jews. Any ulcer, wart, or fissure may 
give nse to it. 

POSITION.—Generally starts in the sulcus behind the corona 
CHARACTER —(i) Caulifiower-like mass of bleeding warts with indurated 
base; or (2) A deep ulcer with indurated base and edges, often concealed 
by the phimosis, with foul sanious discharge. 

PROGRESS.—May form an advancing fungating mass or a deep, foul 
ulcer. Either kind may slough through the prepuce. The uret^a is 
often opened behind the meatus, causing a urinary fistula. Inguinal 
glands enlarge and often suppurate. The lymphatics may stand out 
as red lines. A solid oedema may result from lymph obstruction. 
DIAGNOSIS.— 

Papillomata. —Have no induration. 

Cramcre. or any indurated ulcer with phimosis.—If it does not quickly 
yield to treatment, slit up the prepuce, remove, and examine. 
Tertiary Ulceration (so-called relapsing chancre).—Follows a 
primary chancre. Yields to the action of iodides.. Is avascular 
^ere is little or no new growth at the edges. 
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Epithelioma of the PeniS) continued. 

TREATMENT.— 

Amputation through the Body op the Penis. —In early cases confined 
to the glans. 

Amputation of the whole Penis. —In advanced cases. The scrotum 
is split. The crura are dissected away from the pubes. 

Complete Removal of all Glands from both groins. 

BPZTBBLXOMA OF THE SCROTUM 

(‘ Chimney-sweep’s Cancer ’.) 

General Oharaoters. —^This is a carcinoma of the skin of the scrotum, 
and it presents as a typical malignant ulcer. The progress is slow, and the 
inguinal glands are afiected late. 

Treatment. —Complete removal, together with the inguinal glands. 

CONGENITAL ABNORMALITIES OF THE TESTZS 

Polyorohiam (more than two testes), Anorohism (no testis), and Mon* 
orohiem (one testis), are all very rare. 

Retained Testis. —^The testis remaining in the abdomen or inguinal canal 
is common. 

Degrees of Retention.— 

Abdominal. —It is attached to the posterior abdominal wall—i.e., true 
undescended testis. 

Iliac —It lies deep to the internal abdominal ring. 

Inguinal —It lies in the inguinal canal 

Retractile. —Lies in the inguinal canal, but can be pressed down into 
scrotum. 

Other Positions. —May be superficial to inguinal canal, pubic, or femoral. 
Structure and Signs. —A soft or tender lump exists at the internal ring 
or in the canal. The scrotum is ill-developed, and empty on that side. 
The testis is usually soft, ill-developed, and functionless. 

Complications —Hernia usually coexists. Complete atrophy of the 
testis. Torsion and gangrene Orchitis. Hydrocele or haematocele. 
Malignant disease. 

Diagnosis from ; Hernia, hydrocele of the cord, and other inguinal 
swellings 

Absence of the testis from the scrotum is the main clue. 

Treatment.— 

By Hormones. —A gonadotropic hormone extracted from the urine of 
pregnant women, known as pregnyl, is given by intramuscular injec¬ 
tion, 500 units twice a week for 3 to 6 months. It cures all merely 
retractile testes, but these would descend naturally. It should be used 
at the ages of 10 to 14. Is more likely to succeed in bilateralcases. 

By Operation —^Torek's operation: Testis is brought down to scrotum, 
and scrotal wall is inci^. Deep fascia on inner side of thigh is now 
exposed, and raw edge of scrotum and testis is sewn to this {Fig. 183). 
Three months later testis and scrotum are freed from the thigh. 

BotoplA Toatls. —^Testis leaves the inguinal canal in an abnormal position. 
Various positions: (i) Perineal; (2) Crural; (3) Near the anterior superior 
roine; (4) Pubic; (5) Prepenile. 

TREATMENT.—Removal if it is painful or inflamed. 
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Tonloii of tho Spermatlo Oord. —^The testis is rotated once or twice and 
the cord is twisted. The twisted cord causes strangulation oi the vessels. 
It probably arises from conditions of imperfect descent and development- 
Anatomy. —Great swelling and ecchymosis of the epi^dymis. The body 
of the testis is comparatively normal. Possible gangrene of the whole 
organ. 

Symptoms. —Sudden sickening pain in the groin. Great swelling of testis 
and cord below strangulation. Vomiting and collapse. 

Diagnosis. —^From strangulated hernia. By the following points: Any 
evidence of non-descent of the testis. The epididymis being in front 
of the te.stis. A normal part of the cord above the swelling. Absence 
of constipation. 

Treatment —Removal of the testis and cord Replacement is seldom 
desirable or justifiable. 


VARZCOCBLB 

Definition. —A marked hypertrophy and varicosity of the spermatic veins. 

Aetiology. —It always occurs on the left side. The reasons for this are 
unknown, but may be: (i) Lower position of testis; (2) The opening of 
the left spermatic vein into the renal vein instead of direct into the vena 
cava; (3) A congenital anomaly. 

Symptoms. —Often there are none. A dragging pain, especially^ after 
excretion or copulation When once the patient’s attention has been 
attracted to it, h3q)ochondriacal symptoms are common. It debars from 
public service. 

Signs. —^The large mass of veins is easily felt in the scrotum. They feel 
like a ' bag of worms' They empty when the patient lies down, and they 
give an impulse on coughing or straining. The testis is often small and 
soft. 

Troatmont. —Suspensory bandage is all that is required for the vast 
proportion of cases. Excision of the veins m front of the vas can be 
performed for the worst cases. 




Ftg. 183.—^Toiek’s operation for undescended testicle. A, Testicle sutdred 

to fascia of thigh. 
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RnilOOBLB 

DsftaltloB.—A collection of serous or spermatic fluid connected with the 
testis, cord, or their coverings. 

Vuiattoa {Fig. 184).— 

I. VAGINAL, i.e., in a normal or abnormal tunica vaginalis.— 

1. CoNGBNiTAi..—In the whole funicular and vaginal tunics, whose 

cavity communicates with the peritoneum. . 

2. iNFANtiLB.—Similar to the congenital, but shut off from the peri¬ 
toneum at the internal ring. 

3. Bilocular. —In an abnormal, bilocular, funicular sac. 

4. Acquired;— 

a. Primary .—A chronic affection of the tunica vaginalis itself. 

b. Secondary .—^May be acute or chronic, seconda^ to disease or injury 
of the testis or epididymis, or following operations such as for varico¬ 
cele or inguinal hernia. 

II. HYDROCELE OF THE CORD, usually funicular.— 

I Excvstbd Hydrocele of the Cord.— Arises in an unobliterated 
part of the funiculetr process shut off from the tunica vaginalis below. 

2. Funicular Hydrocele, —^Arises in the patent funicular process. 
a. Congenital .—Communicates with the peritoneum. 

h. Infantile .— Is shut off from the peritoneal cavity. 

3. Diffuse Hydrocele of the Cord —A condition of lymphatic 
oedema. 

III. HYDROCELE OF THE TESTIS AND EPIDIDYMIS.— 

1. Encysted Hydrocele of the Epididymis —From a dilatation in 
the spermatic ducts. 

2. Encysted Hydrocele of the Testis —Arises beneath the tunica 
albuginea. 

IV. HYDROCELE OF A HERNIAL SAC—In infancy this will be a 
congenital hydrocele. In adults a similar condition may arise m the sac 
of a hernia after its contents have been reduced 

Primary Chroaio Vaginal Hydrooala.— 

CAUSES.—Practically unknown Probably some inflammatory thicken¬ 
ing of the tunica vaginalis. 

STRUCTURE.—^Tunica vaginalis becomes thickened in proportion to the 
age of the hydrocele. It may become fibrous, cartilaginous, or calcified. 
Fibrous or warty CTowths may be found free in the cavity or growing 
from the surface of the tunic. 

The fluid is usually about 4 to 12 oz.; sp. gr. 1025, neutral reaction, 6 
per cent albumin. Coagulates when mixed with a little blood. It is 
usually clear straw-coloured. It may be green (blood pigments), 
turbid (mucus), or shimmering (cholesterin crystals). 

ANATOMY.—^The enlarged tunic surrounds the testis, which lies at the 
back and lower part of the swelling (Fig. 185, a) The enlargement 
distends the scrotom, and has but liMle or no tendency to travel up the 
cord. 

SIGNS AND SYMPTOMS.—A scrotal swelling with the following charac¬ 
ters : Large size, but of slow formation. Ab^nce of much pain or tender¬ 
ness. Feels smooth on the surface, is globular or pyriform. Elastic 
or fluctuating in proportion to thinness and tenseness of the sac. 
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Tmnalacency. This may be absent: when tibe flnid contains much blood 
or mucus; if the tunica vaginalis is very thick; if many adhesions 
exist inside the sac. 

It is dull to percussion. There is no impulse on coughing. It is bilateral 
in about one case in five. 

DIAGNOSIS.— 

Hernia.— In this there are; A swelling which extends into the inguinal 
rerion. Impulse, reducibility, gurgling, resonance. An irreducible 
epiplocele is the most difEicult to distinguish. The obscurity of the 
cord, the doughy feel, and the opacity, are the chief points. The 
two conditions may coexist. 

Hjbmatocble. —Feels harder, heavier, and less elastic. Is not trans¬ 
lucent. Often a history of injury. There may be some ecch3rmo3is. 

Solid Enlargements of the Testis and Epididymis. —^Ttese are 
opaque and do not fluctuate. The outline of the body and epididymis 
is usually to be felt. Pain and tenderness are generally marked. 
The cord is often thickened. In inflammatory enlargements of the 
organ a secondary hydrocele may be present, but inflammatory signs 
are evident 

A sarcoma is the most difficult to distinguish, because it is often so 
elastic. 

Other Varieties of Hydrocele —Hydroceles of the cord and epididy¬ 
mis and testis leave the body of the testis unobscured. Congenital 
and infantile hydrocele run up to the internal ring, the congenital 
variety being reducible. 

TREATMENT.— 

Tapping. —Make sure of the position of the testis. Drive the trocar 
upwards and backwards so as to clear the testis. It has to be repeated 
every few months. 

Injections of strong antiseptics after tapping. Unimentum iodi 3 U* 
water 3iv; or pure carbolic and glycerin, SA 3j- 

Excision of part or whole of the sac Especially indicated when the 
fluid reaccumulates very quickly after tapping, or when the sac is 
thick 
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Priiiuu7 Chronic Vaginal Hydrocele—^Treatment, contintied. 

Eversion of the Sac. —The hydrocele is exposed and an incision made 
into it just large enough to allow the testicle to be brought out through 
, it. The sac is now turned inside out and secured with a stitch. The 
everted sac and testicle are then returned to the scrotum. 

Boooadary Chroalo Bydroeolo. —Of small size, merely obscuring the 
testiculax outline. Secondary to syphilis, tubercle, or chronic inflammation. 
Treatment. —As for the primary disease. Firm strapping may be useful. 

Aonto Bydrooolo. —Always secondary to some injury or disease of the 
testis. Gonorrhoea, traumatic orchitis, or wounds may cause it. Usually 
is absorbed spontaneously, leaving adhesions. Very rarely suppurates. 
Treatment. —As for the primary disease. 

Oongealtal and Infantile Hydrocele. —Translucency is well marked. 
The swelling extends into the groin Congenital hydrocele is slowly 
reducible. 

Treatment. —Usually disappears spontaneously Tapping (in infantile), 
followed by a truss. Injections are dangerous Operate only if a hernia 
coexists. 

Biloonlar Hydrocele.— A form of infantile hydrocele. The open funicular pro¬ 
cess has a secondary pouch opening from it. This may lie between the peri¬ 
toneum and muscles, between the muscles, or between the skin andmuscles 
Treatment —By open incision, dissecting out as much as possible 

Hydrocole of the Cord.— A fluid swelling above and separated from the 
testis. Congemtal form is reducible into the peritoneum Infantile 
form extends into the inguinal canal, but is irreducible Encysted form 
is a globular enlargement at one part of the cord It may be multiple. 
Commoner on right side than on left. 

In addition to translucency and fluctuation, all these are distinguished by 
moving with traction on the testis And usually an upper limit can be 
defined, so distinguishing them from hernias. 

Treai^ment.— Acupuncture or excision. 

Bnoysted Hydrocele of the Epididymis.— 

Formed by a Dilatation of one of the Ducts, or foetal tubes, at the head 
of the epididymis. 

Usually Contains Altered Spermatic Fluid. It is alkaline with little 
or no albumin. Opaque, milky appearance It effervesces with acetic 
acid. It contains many living or degenerate spermatozoa 
It forms a swelling above and distinct from the testis and tunica vagin¬ 
alis. 

Rarely contains more than a few ounces of fluid 

Baoystcd Bydrooelo of the Testis.— Situated beneath the tunica albuginea. 
Usually of quite small size. Resembles the last variety when it becomes 
large 

Treatment —Both of the last two conditions are treated by acupuncture 
or excision. 

BJBMATOCBLE 

Deflaitloa.— A blood collection in the tunica vaginalis or cord. 

Varieties.— ^Vaginal: the only common variety. Diffuse in the cord ; 
from ruptured vessel Encysted in testis, epididymis, or cord: arises 
from bleeding into the corresponding hydrocele. 
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OswMS.—Contusion of the testis. Contusion or puncture of a hydrocele. 
Secondary to malignant disease. 

Sirnotur*. —Massive thickening of the walls of the tunica vaginalis with 
patches of cartilage or calcareous material. Filled with old and laminated 
clot, with, perhaps, a little fluid. The testis is often degenerated. 

Slgna and Symptoms. —An oval tumour, which envelora both testis and 
epididymis. It is not translucent, and feels solid or doughy. There is 
history of either a trauma or a hydrocele. Ecchymosis may be well marked 
in recent cases. The cord is not thickened. The size is stationary or 
nearly so. 

Dlagnoala.— 

From Hydrocele. —This is fluctuating and translucent. Puncture yields 
dear fluid. 

From Traumatic Orchitis. —^Diagnosis is very difficult. In this the 
outline of testis and epididymis can often be made out. Tenderness is 
much more marked. 

From Sarcoma, Gumma, or other New Growth. —^These steadily increase 
in size. In their early stages the testis and epididymis can be distin¬ 
guished. 

In all doubtful cases it is better to explore. 

Trmtmeat.—Palliative in the acute cases after trauma—rest, elevation, 
and lotions. Operative in chronic cases. Turn out the clot, and excise the 
sac. Castration in old men with degenerate testis and much pain. 

INFLAMMATORY DZ8BASBS OF THE TESTIS 

AND EPIDIDYMIS 

VariatioB.— 

EPIDIDYMITIS.— 

Acute or Chronic.— (i) Simple. ^2) Pyogenic (3) Gonorrhoeal. (4) 
Tuberculous (5) Syphilitic. 

ORCHITIS.— 

Acute—( i) Traumatic. (2) Complicating a specific fever. 

Chronic —(i) Resulting from the acute form. (2) Syphilitic (3) 
Tuberculous. 

EPIDIDYMO-ORCHITIS.—Begins as an orchitis. Usually traumatic. 


BPZDIDTMITZS 

Aevta Bpldldymltia.— 

CAUSES —Some primary inflammation of the posterior urethra, prostate, 
or bladder, viz.: Gonorrhoea—Gouty urethritis—Septic catheterization 
—Stricture—Prostatitis—Cystitis— B. coli pyelitis. It also occurs fairly 
commonly after enucleation of the prostate. 

ANATOMY.—Epididymis is much swollen, the tail being chiefly affected 
(F«l'. 185, 6). Vas is generally swollen. Tunica vaginalis may be in¬ 
flamed, and its fluid increased to form an acute hydrocele. 

SIGNS AND SYMPTOMS.—A boat-shaped swelling behind the testis 
which is very tender, and most marked at the lower end. The scrotum 
is red, inflamed, and often adherent. There may be a fluid swelling 
obscuring the testis, from affection of the tunica vaginalis. The vas is 
swollen, tender, and painful. General malaise, with rise of temperature. 
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Apute Bpididymitii—Signs and Symptoms, continue. 

Extreme tenderness. Walking with the legs abducted. Acute stage 
lasts one or two weeks. Often leaves a nodular tluckening in the globus 
- minor. The urethral discharge generally diminishes in acute stage. 
One side is affected after the other. 

SEQUELS.—Chronic epididymitis. Abscess (very rare). Sterility in 
bilateral cases. 

TREATMENT.—Rest in bed, with support to the scrotum. Evaporating 
lotions. Hot fomentations if great pain exists. Do not give any urethral 
injections. 

Ohronlo Bpidldymltla.— 

VARIETIES.—Simple: is commonly gonorrhoeal. Tuberculous. S3rphil- 
itic (sss below). 

CAUSES.—^The same as in acute epididymitis. Generally is the remains 
of an acute attack. Sometimes is chronic from the first. 

SYMPTOM —Dragging pain in the testis. 

SIGNS.—An induration and swelling of the epidid3anis and vas. Most 
marked ?t the tail, i.e., the globus minor. May affect the entire epididy> 
mis. The globus minor is affected first in gonococcal infections, the 
globus major in syphilitic infections. 

RESULT.—Often produces sterility if bilateral 
TREATMENT.—Strapping and suspension of the testis. 

ORCHTTIB 

Whereas epididymitis seldom spreads to the body of the testis, inflammation 

of the body often spreads to the epididymis. 

Traumatic OroUtls. —Often affects both epidid3rmis and testis. Results 
from crushes and contusions. Consists of haemorrhagic and fibrinous 
masses in the substance of the testis and epididymis The organ is enlarged, 
very hard, nodular, and tender. Usually leaves a chronic nodular thicken¬ 
ing. May result in atrophy. 

TREATMENT.—By strapping and suspension 

Acuta Orchitis.— 

CAUSES.—Traumatism. Infective fevers* Mumps—Entenc—Variola— 
Tonsillitis—Scarlet fever—Malaria—Influenza. Rheumatism—Gout. 
SIGNS AND SYMPTOMS (of the only common form, viz , that in mumps). 
—Occurs in young adults. Begins about a week after the parotitis. 
Testis swells to two or three times its natural size {Ftg. 185, c). It retain.s 
its shape, and is firm and elastic. It is intensely tender and painful. 
One side may be affected after the other. High fever and prostration 
occur for a few days, but soon subside. Suppuration almost never 
occurs in parotitic forms, but may in variola, enteric, rheumatism, or 
gout. Atrophy is very rare as a sequel. 

TREATMENT.-^UZonstitutional treatment, rest in bed, etc Cooling 
lotions in most cases. Fomentations in gout or rheumatism 

8TPSILX8 or TRS TB8TZ8 

▼urlctiM,—(1) Congenital. (2) Acquired : (c) Secondary, and (6) Tertiary. 

1 . Ocniualtal.—Occurs as a bilateral gummatous orchitis. Syphilis is 
pracmally ,the only cause of testicular enlargement before the age of six 
months. Later the testicle shrinks and becomes fibrotic, so that in an adult 





sY^atLis oir taa TissTttt 

a shrunken testicle without history of previous injury is vsty suggestive 
of congenital syphilis. Sudi persons are impotent (Hutchizumn^s tetrad— 
*the hmt; the blind; the deaf; the impotent'). May occur as a gum¬ 
matous infiltration al^ut puberty 

8. AOQudvod.— 

a. SECONDARY.—Transitory symmetrical epididymitis mainly afiectlng 
the globus major—' reminders'; Readily disappears after giving mwcury, 
but may leave a fibrous nodule. 

b. TERTIARY.— 

Pathology. —^May occur as a localized gumma with interstitial orchitis, 
or as a gummatous infiltration (Ft^. x86, a). The testicle becomes 
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Tertiuy ^hilis of the Testis—^Pathology, continusd. 

rmlaced by fibrous tissue in *which gummatous caseation occurs. This 
adheres to the scrotum and breaks through anteriorly, forming an ulcer 
or fungus testis. There may be a secondary h^rocele. 

Signs. —Slow, steady enlargement of body of the testis. Mass is nodular, 
heavy, painless, and without testicular sensation. A secondary 
hydrocele may coexist. An ulcer or fungus may be present. There 
is a dight diffuse thickening of the cord (cremaster and vessels). 
Thsatment. —Iodides, with mercury. If evidence of caseation exists, 
remove the testicle so as to avoid fungation. 

TUBERCULOUS DISEASE OF THE TESTIS 

Aetiology. —Occurs in young adults, or even in young children. Is secondary 
to disease elsewhere, especially bladder, prostate, vesiculae, kidneys, or lungs. 

Pathology.— 

Epididymis is affected first almost invariably. 

The Globus Major is the earliest seat of the disease. If the globus minor 
is first rffected, then the disease is probably secondary to tuberculous 
disease of the seminal vesicles or prostate. . 

Nodular Infiltration, Caseation, and Fistula Formation^ succeed 
each other. In chronic or cured cases, and especially in children, a hard 
fibrous mass of scar tissue is left permanently. 

The Disease may extend into the following tissues: Vas deferens, vesiculse 
seminales, prostate, tunica vaginalis (producing hydrocele, or obliteration 
by adhesions), scrotum (forming a fistula or fungus), the body of the 
testis (rarely), the bladder, and the kidneys. (Fig. i86, b.) 

Signs. — Epididymis shows nodular, thickening, first about the head, 
then the tail, then the body. These are hard and not inflamed at first. 
After several weeks, or months, softened areas are felt. 

The Skin of the Scrotum becomes red and adherent, and the abscess 
breaks, discharging tuberculous pus. 

A Fistula or Fungus Testis results. 

The tunica vaginalis at first is filled by a small hydrocele Later it is 
usually obliterated by adhesions. 

The fungus, or fistula, may open behind without involving the tunic, or it 
may first invade the tunic, and then open in front. 

The opposite testis generally is involved later on, and will present an earlier 
stage of the same disease. 

The Vas is felt as a thickened cord. 

The Prostate and Seminal Vesicles may be felt to be thickened and 
nodular per rectum. 

Course. —As in tuberculous disease elsewhere, the rate of progress varies 
much. Usually it is a slow process, lasting many months. Death occurs 
generally by infection of the bladder, kidne3rs, or lungs Cases may become 
chronic, and a curative fibrosis take place. In this case the ducts will 
almost certainly be obliferated, and therefore for reproductive purposes 
the testis is functionless. 

Troatmottt.— 

Medical Treatment in chronic or slight cases. 

Pn^hylaQtic ligature of the vas defnens on the opposite side should be 
performed to prevent bilateral disease. 



N£W GBOWTHS OF TH£ TESTIS 559 

Epididymbctomy. —In bilateral cases, in order to preserve the general 
influence of the glands. 

As extensive removal of the vas as possible should always be done, 
and in some cases, the iliac and lumbar lymph-glands. 

Diseased vesiculse seminales may be removed by the perineal route if the 
bladder and kidneys are sound. 

If the bladder and kidne3rs are affected it is useless to operate, except as 
a palliative measure for fungus or listuke. 

NEW GROWTHS OF THE TESTIS ■ 

Pathology. —^All new growths of the testicle must be regarded as malignant. 
Tumours described as fibroma, adenoma, chondroma, lipoma, and myoma 
are either the predominating constituents of a mixed growth, or are so rare 
as to be of no clinical value. A teratoma may remain stationary for years, 
but eventually takes on rapid growth. 

VARIETIES.— 

1. Typical Teratoma or Eibrocystic Disease —This tumour con¬ 
tains all three primary layers—epiblast, mesoblast, and hypoblast. 

2. Atypical Teratoma —This is the malignant stage of the typical 
teratoma. One of the primary layers develops and predominates 
at the expense of the other two layers. 

3. Carcinoma, Seminoma, or Spermatocytoma —This is a spheroidal- 
celled tumour arising from the spermatocytes of the second«order in 
the germinal layer of the seminiferous tubules. 

4. Chorion Carcinoma. —This probably arises by a process of meta¬ 
plasia from the epiblast of a teratoma. 

5 Sarcoma. —A pure sarcoma is very rare. The majority of the cases 
described are probably atypical teratomata in which the mesoblastic 
tissue predominates 

Aetiology. —The average age is about 30. 

Symptoms. —In the early stages there is neither pain nor discomfort, but 
a steady increase in size of the testicle. The enlargement does not at first 
involve the epididymis, which can be felt separate from the testicle. 
Rounded nodular swellings may be felt as the tumour increases in size 
{Ftg. 186, c) The testicle feels heavy and is usually very hard and insensi¬ 
tive If rapidly growing with extensive degeneration it may give an 
impression of fluctuation. Metastases occur in the lumbar aortic glands 
and form a deep-seated mass at or above the level of the umbilicus. Meta¬ 
stases may occur in the lungs. 

DlagnoBls.— 

CHRONIC H.®MAT 0 CELE.—May have a history of injury and subsequent 
increase in size, with acute pain. 

GUMMA.—Rapid improvement with antis3^hilitic treatment. 
HYDROCELE —If old may not be translucent. History of tapping may 
confirm diagnosis. ^ 

Often the diagnosis is impossible without exploration. 

Treatment. —Castration is of little use and is now abandoned. Prophylactic 
deep X-ray therapy is now given in early cases. Prognosis of most cases is 
bad, but castration may be performed, together with retroperitoneal removal 
of the lymphatics and glands up to the level of the renal vejn, if fungation 
of the growth is about to occur. 



560 


Chapter XLVIII 

AMPUTATIONS 

Introdnotory. —Removal of a limb or of a part of it was a very common 
operation in the old days before the advent of aseptic surgery made con¬ 
servative measures generally possible. The classical amputations of a 
generation ago were invented when speed was one of the chief considera¬ 
tions, the patient not having the advantage of anaesthesia. In modem 
times amputations are comparatively uncommon, and the great majority 
of the older methods have been abandoned in favour of a few simple types. 
This is because the art of the limb-maker has improved, and it has been 
found, especially since the experiences of the last war, that only those 
types of amputation after which an artificial limb can be fitted are worth 
while doing. These have again been modified by experiences of the 
present war. 

Indioattoas for Amputation.— 

TRAUMA —Crushes of a part of the limb. Extensive teanng of the soft 
parts, as in machinery accidents. Open fractures, with concomitant 
injury to joints or blood-vessels. War wounds. 

GROSS DEFORMITY.—Mal-united fractures, especially when involving 
joints. Rarely in infantile paralysis or Charcot's disease. 

GANGRENE.—All types of gangrene require removal of the dead part of 
the limb. But in some cases of senile gangrene, if painless, it is better 
to allow the part to be separated by natural ulceration, because surgical 
amputation would require removal high up through healthy tissues. 

SEPSIS OR TUBERCULOSIS —When the bones and joints are infected 
and fail to recover with conservative treatment. 

CHRONIC ULCERATION (of the leg).—When an ulcer has destroyed 
more than half the circumference of the leg, or short of this has relapsed 
after conservative or plastic treatment 
MALIGNANT DISEASE.—Usually sarcoma of bone. 

Primary Osteogenic Sarcoma. —High amputation of the whole limb. 
Osteoclastoma —(If con.servative measures have failed.) Local 
amputation. 

Chondroma. —^When the tumour has destroyed the usefulness of the 
limb. 

Epithelioma of the Skin. 

Site of Amputatloa.— 

Above the disease to be removed. 

Through healthy tissues with good circulation. 

In upper limb, so as to save any part of the digits or palm of the hand 
which is viable. 

In lower limb, so as to adapt the stump to the best form of artificial 1 ^. 
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TMhalqn* of Amputottoa.— ^ 

' INCISION.— 

Circular or Elliptical, Turning up a Cuff of SxtN.<—Wben bone is 
central and when there is to be no weight-bearing. 

Racket-shaped.—A t the shoulder or hip when mam blood-vessels have 
to be secured as the first stage of the amputation. 

With Flaps.—^W here the bone is not centrally placed and wh^ it is 
desirable to leave the scar at the side and not at the end of the 
stump. 

LENGTH OF SKIN CUFF OR FLAPS.— 

There must be enough skin to cover the stump without tension. 

Flaps must together exceed in length the diameter of the limb at the 
point of bone section. 

Slun cuff must exceed in length the half diameter of the limb at point of 
bone section. 

H.EMPSTASIS.— 

Preliminary Tourniquet in all cases except the shoulder and hip. 

Tib all Open Vessels after amputation, then remove tourniquet and 
tie any bleeding points. 

MUSCLES.—Cut all muscles with oblique clean cuts, but do not sew 
together the cut surfaces of opposite muscles over the ends of the bone. 

NERVES.—Cut the nerve level with the muscles, do not crush or tie. 
BONE.—Divide the periosteum lower than the bone, turn back a cuff, 
and suture over the bone, so as to avoid the growth of periosteal bone- 
spurs. 

CLOSURE OF WOUND.— 

Sew up, Separately, periosteum, muscles, fascia, and skin, so as to 
obliterate dead spaces and to provide a snug covering to the bone. 
Drainage is indicated when oozing cannot be checked or when sepsis 
has been present 

OttUlotlne Ampatatloa, —^This was used extensively in the X9i4~i9i8 war 
for fulminating septic conditions. It is probably never justified. The limb 
was 'chopped off' by a circular cut which divided all tissues at the same 
level The dressing of the large wound is very painful, and a secondary 
amputation is always necessary, and it is very easy to cut transfixion flaps 
at the initial operation and so save all this subsequent treatment. If 
necessary, the flaps can be sewn back for a few days. 

The object of this amputation can be attained by the ordinary circular 
amputation, dividing the bone higher than the skin by rather more 
than half the limb diameter. 

The skin is pulled down by adhesive plaster and the wound packed with 
flavine gauze or vaseline gauze. 

After-treEtment.— 

DURING HEALING OF THE WOUND.—The limb should be kept in a 
suitable splint, e.g., a Thomas's, so as to prevent contracture (this applies 
especially to amputations below the knee). 

WHEN THE WOUND HAS HEALED.—In the case of the lower limb the 
l^tient should be encouraged to walk, first with a temporary artificial 
limb. Stump should be bandaged to make it conical and exercises be 
performed. 
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Amputations—^After-treatment, conttnued. 

The Artificial Limb should be fitted about i to 3 months after amputa*- 
tion, when the stump has shrunk to its final size and is free from 
tenderness. 

WHEN WOUND BECOMES SEPTIC.—When amputation is done for 
septic conditions, e.g., open fractures or osteomyelitis, the wound is 
liable to become septic. It is important to treat such a condition 
promptly and efficiently, in order to avoid a re-amputation at a higher 
level. 

Remove the Stitches Freely until the depths of the wound can be 
packed with gauze soaked in flavine solution (i-iooo) or permeated 
with Carrel-Dakm tubes. 

Apply Adhesive Plaster to the Skin and fix the ends of the strips 
by weight traction (2 to 4 lb.) or tie them to the end of a Thomas splint 
placed over the limb. In this way retraction of the soft parts will be 
prevented and the amount of bone lost by necrosis will be reduced to a 
minimum. {Ftg. 187.) 

SPBCZAL AMPUTATIONS 

Pingers and Thumb.— 

FOR PRESERVATION OF A WORKING DIGIT.—If the digit has to be 
preserved—e.g., in the thumb, or index finger, or when other fingers 
have been lost—the amputation is done by a long palmar flap which 
covers the end of the stump {Ftg. 188, A) 

FOR REMOVAL OF A DIGIT.—When the digit has to be taken away 
because of disease or because it is useless, then a racket-shaped incision, 
with the handle of the racket on the dorsum, is the best {Ftg. 188, B). 
The digit is disarticulated at the knuckle-joint. Rarely the correspond¬ 
ing metacarpal bone is also removed {Ftg. 188, C). 

Band.—As amputation of the hand is always done for injury or gangrene, 
no formal lines can be laid down Cut the flaps where healthy skin exists, 
choosing that from the palmar surface by preference (Fig 188, D) 

Forearm and Arm.— A circular or elliptical incision is the rule. A^cuff 
of skin is turned up and the muscles divided at a level higher than the skin 
(Fig. 189, C). 



Fif. 187.—Adhesive plaster applied to for traction on the soft 

nssiKs in septic cases. 
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Fig 188 —^Amputations of the 
fingers and hand, A, Amputation of 

S ait of the thumb by a long palmar 
ap, B, Racket-shaped incision for 
amputation of a digit, C, The same, 
includmg the metacarpal bone, D, 
Amputation of the hand by a long 
palmar and short dorsal flap. 



ftg 189—^Amputations of shoul¬ 
der arm, and forearm A, Amputa¬ 
tion at the dioulder by a racket- 
shaped mcision, A Amputatkm 
through the middle of the atm by a 
circular mcision, C, Amputatma 
through forearm by a circular incision. 



Ftg 191 —Amputation of the 
toes and foot A. Incision for Syme's 
amputation of the foot, B, Racket- 
shaped mcision for amputatimi of 
a toe. * 
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SptcM Amputations—Poreann and Ann, continued. 

If removal of the whole forearm is required, it is better to amputate above 
the condyles rather than through the elbow, because the lower end of 
the humerus forms a bulbous stump, and because the artificial limb 
can have its joint at the level of the normal el^w (Fig. 189, B). 

Bhonlder.—Use a racket-shaped incision. Begin at the coracoid process and 
cut down along the anterior border of the deltoid. Find and ugature the 
great vessels. Cut round the arm at the level of the anterior axillary fold 
(Fig. 189, A). . 

Foreqrmter Amputation.—Removal of the outer half of the clavicle 
and the scapula with the arm. 

Make a racket-shaped incision with the handle along the line of the clavicle, 
the circular part surrounding the shoulder at the level of the axilla 
(Fig. 190). Divide the clavicle at its inner third and retract the 
outer portion. Expose and ligature the subclavian artery and vein. 
Inject the brachial plexus with 2 per cent novocain. Turn back the skin 
flaps. Cut through the muscles attaching the arm to the chest. 

Tooo and Front of^Foot.— 

REMOVAL OF SEPARATE DIGITS is done by a racket incision, through 
the metatarso'phalangeal joint (Fig. rgi, B). 

REMOVAL OF ALL THE TOES is sometimes called for in cases of frost¬ 
bite. 

LISFRANC’S AMPUTATION consists of making a long plantar flap with 
removal of all the metatarsals. 

MIDTARSAL AND SUBASTRAGALOID AMPUTATIONS are seldom 
done, because of the loss of control of the bones forming the stump, 
which tend to become dislocated backwards and plantar flexed. 

Whole Foot.—S3TOe's amputation. This amputation is still being used 
successfully. Difficulty is fitting with subsequent artificial boot, which is 
rather heavy and cumbersome. 

Two points are taken: (i) The tip of the external malleolus; (2) A point 
one finger-breadth below and behind the tip of the internal malleolus. 
These are joined by two cuts down to the bone, one across the front of 
the ankle and the other below the heel. The foot is disarticulated in 
front at the ankle. The calcaneum is dissected out from the heel flap, 
dividing the tendo Achillis. The soft parts are turned up from the 
malleoli and the ends of the tibia and fibula cut off (Fig. 191, A). 

Leg.— 

AT SEAT OF ELECTION (i.e., 5 to 7 in. below the knee.)—This is the 
operation of choice for all conditions requiring removal of the lower part 
of the leg. Many consider that it shomd supersede Syme's amputation 
because it is better suited for an artificial limn 

Formation of Fle^s.-—li there is ample healthy skin, the long external 
flap is best. Otherwise equal lateral flaps will serve. The combined 
flaps should exceed in length the diameter of the calf at the level of the 
bone section. The external flap should contain all the muscle down 
to the intwosseous membrane, and round the fibula, and should include 
the anterior,tibia! artery. The incision tot the external flap begins at 
the crest of the tibia about 6 in. distal to the tubercle, and ends in the 
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ISpedal Amputatioiu—‘ 1 ^, cotUinued. 

middle of the calf at an om>osite point. The inner part of the leg is 
divided a slightly curvra incision joining the beginning and end of 
the flap incision {Fig. 192, B). 

TAs bones are divided about 5 to 7 in. distal to the tubercle of the tibia. 
The fibula should be divided first, obliquely from above downwards 
and inwards. The tibia is divided obliquely from above dovmwards 
and backwards, so as to cut off the shaip angle of the crest {Fig, 193). 
NEAR THE KNEE-JOINT.—Performed if there is not enough healthy 
tissue to give a stump 5 in. long. It is well worth while pre^rving the 
stump below the knee even if it is only 3 in. In this case it is bet^ to 
remove the fibula entirely. 

Throush the Knee-Joint. —^This is not done now, because the best amputa¬ 
tion through the knee will never give such a good stump for an antificial 
limb as one done through the lower third of the thigh. The limb-maker 
must have room to provide a hinge joint at the correct knee level. 

Through tho TUgh.— 

LOWER OR MIDDLE THIRD.—The lower or middle third for the level 
of the bone division is the site of choice. 

A circular or elliptical incision is made, a cuff of skin and fat is turned up, 
and the muscles are diyided at a higher level. 

The bone is divided at a level more than half the diameter of the thigh above 
the skin incision {Fig. 192. A). 

UPPER THIRD.—In the upper third of a muscular thigh, the use of equal 
flaps is more convenient. Each flap is rather more than half the diameter 
of the limb, and includes skin, subcutaneous tissue, and fascia. The 
muscles are divided by a circular incision rather below the level of the 
bone section {Fig. 194). 

Tlurongh the Blp-Joint.— 

Anterior Racket-shaped Incision —The handle of the racket is a vertical 
line midway between the anterior superior spine and the symphysis 
pubis. The circular part surrounds the thigh at the level of the ischial 
tuberosity {Fig, 195). 

Heemostasis .—^The external iliac vessels are exposed, ligatured in two places, 
and divided. Pressure on the abdominal aorta at its point of bifurcation 
over the 4th lumbar vertebra controls bleeding from the other vessels. 
Disarticidation .—The capsule of the joint is divided close to the acetabulum, 
the hip dislocated, and the muscles attached to the femur divided. 
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Chapter XLIX 

SUBTACB MABKmOS 

BEAD AND NBCS 

BONY POINTS OF CRANIUM.— 

Nasion. —Nasofrontal suture. 

Glabella. —Eminence above nasion. 

Inion. —External occipital protuberance. 

Bregma. —Point where coronal and sagittal sutures meet. The middle 
of vertical line joining the two pre-auricular points. 

Lambda. —Junction of lambdoid and sagittal sutures, 2^ in. above and 
in front of inion. 

Pterion. —Junction of frontal, parietal, sphenoid, and temporal bones; 
i^ in. above centre of zygoma. 

VENOUS SINUSES.— 

Superior Longitudinal. —From middle of glabella to inion; linear in 
front, f in wide behind Inclines to the right. * 

Lateral and Sigmoid. —Band ^ in. wide from a point above inion to 
point f in behind external auditory meatus, curving so that the highest 
point of curve is f in above Reid's base-line. 

MIDDLE MENINGEAL ARTERY.— 

Main Trunk and Anterior Branch. —From middle of zygoma to a 
point (pterion) i^ in above middle of zygoma and in behind the 
external angular process of the frontal bone, then upwards and back¬ 
wards at angle of 43°. 

Posterior Branch —From the main trunk backwards one finger's 
breadth above the zygoma. 

CEREBRAL HEMISPHERE.—From glabella to ptenon, curving dovm- 
wards and backwards, } in. above orbital margin; from pterion to zygoma, 
curving downwards and forwards; along zygoma and line of lateral sinus 
to inion. Mesial border from inion to glabella. 

FISSURE OF ROLANDO.—From point ^ in. behind middle of line from 
nasion to inion, downwards and forwards for 3I in. at angle of 67^^ 
(three-quarters of right angle); (or) downwards and forwards to a 
point 2 in. above pre-auricular point. 

FACE CENTRES.—Lower third of fissure of Rolando. 

ARM CENTRES.—Middle third of fissure of Rolando. 

LEG CENTRES.—Upper third of fissure of Rolando.' 

MOTOR SPEECH CENTRE (Broca's convolution).—Just above the left 
Sylvian point. 

THE SYLVIAN POINT.—i^ in. above the centre of the zygoma, and 
in. behind the external angular process It marks; (i) The pterion; 
(2) The middle meningeal artery; (3) The point of divergence of the 
anterior, ascending, and posterior limbs of the fissure ef Sylvius; (4) 
The island of Reil; (5) The middle cerebral artery. 



PLATE I 

Head 



\ 

\ 


B. Biegma; A.C. Arm centre; F.C. Face centre; li.S. Motor spmh, G. Glabella- 
N. Nasion; M.M.A. Middle meni^al artery; R.L. Reid's line; I.D.F. Infenor dental 
foramen; I.D.N. Inf^m dental nerve; M.F. Mental foramen; L>C._1^ centre; F.R. 


Fissure of Rolando; O.F. Occip 
S.P. Sylvian point, pterion; L.I 


al fissure; L. Lambda, F.S. Fissure of Sylvius; 
Literal sinus; I. Imon, M,A. Mastoid antrum. 


/ 








FACE AND NECK 


PLATE IJ 

Facb and Nbck 



F.N. Facial nerve, I.CA. Interucd carotid, S.M. btemomastoid; S.A.N. Spina] 
accessory nerve; C.C.A. Common carotid; T. Trapezius; B.P. Brachial plexus; P.G. 
Parotid gland; F.A. Facial artery; I.D.N. Inferior dental nerve, LA. Lingual artery; 
H. Hyoid; T.C. Thyroid cartilage; S.T.A. Superior thyroid artery; C.C.Cncdd cartilage; 
T.G. Thymd gland; S.A. Subclavi.-in artery; T. Trachea. 
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SUBFACE MABKINOS 


Head and Neck, continued. 

THE SYLVIAN FISSURE.—From the Sylvian point to a point f in. beloAV 
the parietal eminence. 

THE OCCIPITO-PARIETAL FISSURE.—A line about in. long drawn 

outwards towards the external angular process of the frontal bone from a 
point three-quarters of the way between the glabella and inion. 

REID'S BASE-LINE.—From lower margin of orbit to the external auditory 
meatus and on to inion. 

TREPHINE POINTS.— 

Lateral Sinus.— | in. behind auditory meatus upon Reid’s base-line. 
Mastoid Antrum. —Suprameatal triangle, or point of junction of tan¬ 
gents drawn above and behind meatus. 

Temporosphenoidal Abscess.— f in above post-auricular point. 
Cerebellar Abscess. —i^in. behind auditory meatus, i in below Reid’s 
base-line. 

Lateral Ventricle.— i^ in. above external auditory meatus. 

SUPRA-ORBITAL NOTCH, INFRA-ORBITAL FORAMEN, AND 
MENTAL '^ORAMEN.—Line joining junction of middle and inner 
thirds of suprh-orbital ridge to interval between two lower bicuspid 
teeth, crosses each of these. 

INFERIOR DENTAL NERVE.—^May be exposed by a trephine midway 
between the anterior and posterior margins of the ramus on the level 
of the alveolar border. 

FACIAL NERVE —Crosses ramus of the jaw level with the lower border 
of lobule of ear. 

PAROTID DUCT —From lower margin of tragus or concha to point 
midway between ala nasi and angle of mouth. Ends on margin of 
masseter opposite second upper molar. 

CAROTID ARTERY.—From sternoclavicular joint to midway between 
angle of jaw and tip of mastoid 

COMMON CAROTID.—Up to the upper border of the thyroid cartilage. 

EXTERNAL CAROTID —Same line above thyroid cartilage 

SUPERIOR THYROID ARTERY. LINGUAL ARTERY, AND FACIAL 
ARTERY.—Run downwards, forwards, and upwards respectively from 
a point on the external carotid opposite the great cornu of the hyoid 
bone. 

SUBCLAVIAN ARTERY.—Sternoclavicular joint to middle of clavicle. 
Forms a curve, which rises i in. above clavicle. 

EXTERNAL JUGULAR VEIN.—From angle of jaw to middle of clavicle. 

BRACHIAL PLEXUS.—Upper nerve from a point on the posterior border 
of the sternomastoid opposite the cricoid cartilage, to a point outside 
the middle of the clavicle. The lower nerve just above the clavicle. 

SPINAL ACCESSORY NERVE.—From point between angle of jaw and 
mastoid to middle of posterior border of sternomastoid, then across 
posterior triangle to anterior border of trapezius. 

UPPER BORDER OF THYROID CARTILAGE.—Level of disc between 
third and foiirth cervical vertebrae. 
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PLATE III 
Lungs and Pleura 



T. Trachea, P.S. Parasternal lines, 

fissures. 


M.C. Middavlcular lines, P.F. P u l mon a r y 
D. Diaphragm. 


PurpU = Lung 


Blue » Pleura. 


572 


SURFACE MABSlNaS 


Head and Nedc, continued. 

CRICOID CARTILAGE.—Level of sixth cervical vertebra. Omohyoid 
crosses the carotid sheath. Beginning of oesophagus. 

RIMA GLOTTIDIS.—^Middle of the anterior border of the thyroid cartilage. 
EPIGLOTTIS.—From below the th]a'oid notch to above the hyoid hone. 

ISTHMUS OF THE THYROID GLAND.—A band ^ in. wide, which is 
^ in. below the cricoid. 

LATERAL LOBE OF THE THYROID.—Extends up to the thyroid 
cartilage, down to the clavicle, and outwards to the carotid line. 

THORACIC VISCERA, Bto. 

SURFACE LINES —Parasternal line is a vertical line midway between 
the edge of the sternum and the midclavicular line. 

LUNGS.— 

Apex. —Extends i in. above inner third of clavicle. 

Median Border.— 

Right .—Sternoclavicular joint to middle of manubrium, to sixth costal 
cartilage in midline. 

Left. —Sternoclavicular joint to middle of manubrium, to fourth costal 
cartilage; along this to parasternal line; down this to sixth costal 
cartilage 

Lower Border —Sixth cartilage in parasternal line, to eighth rib in. 
midaxillary line, to tenth rib in line of angle of scapula, to tenth dorsal 
spine (6-8-10) 

Fissure. —Second dorsal spine downwards and forwards to .sixth costal 
cartilage in parasternal line. 

Transverse Fissure (on the right side only).—From main fissure 
forwards along fourth rib and cartilage. 

Bifurcation or Trachea. —In front—^the angle between the manubrium 
and body of the sternum (angulus Ludovici). Behind—betw'ecn third 
and fourth dorsal spines. 

Root of Lungs. —Opposite fourth, fifth, and sixth dorsal spines. 
PLEURA.— 

Apex —i in. above inner third of clavicle 
Median Border.— 

Right. —From mid-manubrium to seventh costal cartilage in midline 
L^t —From mid-manubrium to sixth costal cartilage to left of midline 
Lower Border. —From lowest possible point of median border to 2 in. 
above tip of tentli costal cartilage, to twelfth rib, where it is crossed 
by erector spinae, to twelfth dorsal spine; or more simply, seventh 
costal cartilage (parasternal) to ninth rib (mid-axilla) to eleventh rib 
(scapula angle) (7-9-xi). 

HEART AND PERICARDIUM.—Lie between curved lines joining four 
points:— 

1. Second left intercostal ^ace, upper border, i in. from sternum. 

2. Second right intercostal space, lower border, ^ in. from .sternum. 

3. Sixth right costostemal junction, i in. from sternum. 

i . Fifth left interspace, | in. inside mid-clavicular line. 

[IGHT Auriculoventriculae GROOVE .*--Joins t and 3. 
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PLATE IV 

Heart and Great Vessels 


M.C. ^'^•1 Af.C 

R.S.A. ! I! ^ \i ! 1 ! - L.$.A. 



i I 
M.C. P.S. 


I t 

P.S. M.c. 


CJk. Carotid arteries; P.S. Parasternal lines, M.C. Midclavlcular bnes, R.S.A. RlAt 
sabdavifua artery, L.SA. Left subclavian artery, I A. Innonuiiate artery, I.V, Junctton 
of right and left innominate veins to form superior vena cava, A. Aorta, P.A. Pulmonary 

M.V. Mitral vahe; T.V. Tncuspid valve. 


of right and left innominate veins to form supe 
artery; A.V. Aortic valve; R.A. Right auncle 
N.L. Nipple line; R.V. Right ventricle 
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Thorax/ coni%nued. 

Valvular Oripicbs, —^All below and to the left of the lin^ 1-3. 

In order from above downwards;— 

Pulmonary and Aortic. —Opposite third costal cartilage. 

Mitral. —Opposite fourth costal cartilage. 

Tricuspid. —^posite fourth and fifth costal cartilages. 

Ascending Aorta. —From third left to second right chondrostemal 
joint. 

Innominate Artery. —From middle of manubrium to right sterno¬ 
clavicular joint. 

First Portions of Left Subclavian and Left Carotid. —From middle 
of manubrium to left sternoclavicular joint. 

Pulmonary Artery —F^om third to second left chondro-stemal junc¬ 
tion. 

Left Innominate Vein. —^Left sternoclavicular joint to apex of the 
first right intercostal space. 

Right Innominate Vein. —Right sternoclavicular joint to apex of the 
first right j.ntercostal space. 

Superior Vena Cava. —Ftom first to the third right chondrostemal 
junction. 

Internal Mammary Artery. —From sternoclavicular joint vertically 
downwards to fhe sixth costal cartilage, ^ in from sternum above, but 
closer to it below 

Mammary Gland. —Extends up to the second rib, down to the sixth, 
inward to the border of the sternum, and outward to the mid-axillary 
line 

The nipple lies on the fourth rib, or interspace, on the midclavicular 
line. 

DIAPHRAGM — also highest level of liver (right), stomach (left).— 

In Front (5, 5, 5) —Fifth left interspace in midclavicular line, to junction 
of ensiform cartilage with sternum (fifth sternal joint), to fifth right 
rib in midclavicular line. 

Behind (8, 8, 8).— Eighth rib in the right scapular line, to eighth spine, 
to eighth interspace in the left scapular line. 

ABDOBSBN 

SURFACE LINES.— 

Transpyloric Plane, or Pyloric Line. —Horizontal plane midway 
between upper border of sternum and crest of pubes, and midway 
between ensiform cartilage and umbilicus. In normal parts it is also 
line joining tips of ninth costal cartilages. 

It is the level of the following. Pylorus—^first part of the duodenum. 
Gall-bladder. Duodenojejunal junction. Hila of kidneys—^beginning 
of ureters. Body of pano'eas. Beginning of mesentery. Lower 
border of first lumbar vertebra. 

Subcostal Plane —Drawn through tips of the loth ribs. Is on level 
with third lumbar vertebra. 

Line of Iliac Crests. —Level with fourth lumbar vertebra. 

Intertubercular Plane. —Through the tubercles on outer lips of the 
iliac crests. Level with fifth lumbar vertebra. 

MiD-PotiPART Line. —Vertical line drawn through mid-point of Pbupart's 
ligament. 
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PLATE V 

Abdomen from Front 



M.P.L. Mid-Poupart lines; T.P L. Transpylonc line, G.B. Gall bladder; DJ. Points 
to duodenojejunal junction, S.C.P. bubcostal plane, U. Points to umbilicus, I.C. Une of 
the iliac crests, I.C.V. Ileocscal valve; l.f.L. inteTtubercular line, C. Caecum; A. 
Appendix, A.S.I.S. Anterior superior iliac spine; O.R. Internal abdominal nng; P.L. 
Poupart's hgament, EA.R. External abdominal nng. 


Ptnk — Liver. 


Blue I.arge intestine. 


Purple oa Stomach. 
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SCJEFACE MARKINGS 


Abdomen, covUiimud. 

Linba Semilunaris. —From tip of the nintii costal cartilage to a point 
midway between the anterior iliac spine and the umbilicus, and thence 
to the pubic spine. 

Linba Transvbr&s.—( i) At umbilicus; (2) Midway between umbilicus 
and xiphoid cartilage; (3) At xiphoid cartilage. 

Internal Abdominal Ring. —Just above middle of Poupart's ligament. 
External Abdominal Ring. —Just above the pubic crest. 

1 IVER.— 

Abovb in Front. —From left fifth interspace in midclavicular line, to 
junction between sternum and ensiform cartilage, to fifth rib in the 
right midclavicular line. 

Behind. —From eighth interspace in left scapular line, to eighth dorsal 
spine, to eighth rib in right scapular line. 

Below.— From left fifth interspace in midclavicular line, to transpyloric 
plane in midline, to right costal margin. 

STOMACH.— 

Cardiac Oi ificb.— 1 in. to left of junction of ensiform cartilage. 
Pyloric Orifice.— i in. to right of middle of transpyloric line. 

Highest Level. —Fifth interface in left mid-clavicular line. 

Lowest Level. —Infracostal Une. 

DUODENUM.—Begins i in. to right of middle of transpyloric line. Ends 
I in. to left of middle of transpyloric line and a little below it. Extends 
to the right as far as right mid-Poupart line. Extends below as far as 
line joining highest points of the iliac crests. 

MESENTERY.—From i in. to left of middle of transpyloric line and a 
little below it to a point midway along horizontal line between right 
anterior superior iliac spine and midline. 

APPENDIX.—Attached end. midway along horizontal line between right 
anterior superior iliac spine and midline. 

ILEOCjECAL VALVE —Point where right mid-Poupart line crosses inter- 
tubercular line. 

C.£CUM.—In right iliac fossa below the intertubercular plane, one-third 
inside and two-thirds outside the mid-Poupart line. 

COLON.— 

Both Sides Behind. —^Vertical line | in. behind centre of iliac crest up 
to eleventh nb on the right side and to tenth rib on the left side. 
Ascending Colon (in front).—From the intertubercular plane to the 
upper border of the ninth costal cartilage, lying outside but adjacent 
to the right mid-Poupart plane. 

Transverse Colon (in front).—Friim the ninth right costal cartilage 
to the eighth left costal cartilage, where these are cut fay the mid- 
Poupart plane. Curving downwanls to the infracostal plane in the 
midline. 

Descending Colon (in front).—From eighth left costal cartilage to the 
left iliac cxest, outside but adjacent to the mid-Poupart plane. 

RECTUM ^behind).—From a point i in. below the level of the posterior 
superior iliac spine (which is on a level with the second sacr^ spine) to 
the anus. 




PLATE VI 

Abdomen from Behind 





D Diaphngm L Lowest level of lungs, P Lowest level of pleurs, D C Descending 
colon A C Ascending colon C Cacum, R Rectum 



Blue — «;plpcn Pmk ~ Kidneys and ureters Shadal =» Pj^ncreas 
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SURFACE MARKINGS 


Abdomen, continued. 

GALL-BLADDER.—At angle where ninth right costal cartilage is crossed 
by outer border of right rectus. 

PANCREAS.— 

Body lies on first lumbar vertebra, level of transpyloric line and of 
twelfth dorsal spine. 

Tail from twelfth dorsal spine to the left, up to the tenth rib above 
pyloric line. 

Head lies below pyloric line level with second lumbar vertebra. 

SPLEEN.—Underlies ninth, tenth, and eleventh ribs on left side. Inner¬ 
most point in. from tenth dorsal spine. Outermost point left mid- 
axillary line. * 

KIDNEYS.— 

Behind. —From the level of eleventh dorsal spine to that of third lumbar 
spine. Hilum 2 in. from first lumbar spine. Inner border 2 in. from 
.midline, outer border 4 in, from midlme. 

In Front —Hilum is on transpyloric line 2 in. from middle line (tip of 
the ninth costal cartilage). Thence the kidney extends upwards 2 in. 
(to the sixth costal cartilage on the left and to the seventh on the right) 
Outwards 2 in. Downwards 2 in. to the infracostal plane on the left, 
and below this on the right. In each case the upper pole is } in. 
nearer the midlme than lower Left kidney is ^ in. higher than 
right 

Ureter. —From hilum to posterior superior iliac spine behind. From 
hilum to bifurcation of iliac arteries in front. 

Suprarenal Capsule. —Opposite inner part of eleventh intercostal 
space. 

THE BLOOD-VESSELS.— 

Abdominal Aorta.—A band i in. wide from the tip of the xiphoid 
cartilage to the line joining the highest points of the iliac crests. Lying 
to the left of the midline 

Inferior Vena Cava.—A band i in. wide below and i J in wide above, 
from the line joining the highest points of the iliac crests to the apex of 
the fifth right intercostal space. Lying to the right of the midline 
Perforates the diaphragm at its highest point opposite the eighth 
dorsal spine. 

The Cceliac Axis and Superior Mesenteric Arteries arise ]ust above 
the transpyloric plane. * 

The Renal Arteries arise just below the transpyloric plane 
The Inferior Mesenteric Artery arises just above the infracostal 
plane 

Iliac Artery. —From the left of the middle of line joining highest iliac 
points to a point midway between the anterior superior iliac spine 
and the symphysis pubis. 

Upper third = common iliac, lower two-thirds = external iliac. 

Deep Epigastric Artery. —From a point midway between the anterior 
superior iliac spine and the symphysis pubis, towards the umbilicus. 
Deep Circvmflex Iliac Artery. —Just above the outer half of Poupart's 
ligament and round the iliac crest. 
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PLATE VII 

Deep Abdominal Viscera and Vessels from Front 


M.nL. 


M.P.L. 



- -A, 
I.C, 


a£.A. 


MPL. 


£A.k. 


M.PL. 


MPL Mid Poupart line, D Diaphragm, P V Portal vein, T P L Traiispylonc 
line, S C P Subcostal pi me I V C Inferior vena cava, I C Line of the iliac crests, 
A Aorta, CIA Common diac artery, DCIA Deep circumflex iliae artery, DEA 
Deep epigastric artery, lAR Internal abdommal rmg, PL Poupart's ligiiiient, MA 
Internal uiac artery , EAR External abdoiiunal nng 
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SUBFACE MABEINOS 


Abdomen, conUnued. 


From a point i in. to the right of the 
middle of the transpyloric line np^ 
wards and a little to Ime right to the 
costal margin. The vein 
duct extend 2 in. 
given; the vein to 
duct to the right. 

THE SPINAL CORD.—Extends down as far as the first lumbar spine 
behind, or the transpyloric line in front. The spinal dura mater extends 
down to ^ in. below the posterior superior iliac spines. 


The 

The 

The 

The 


Portal Vein 
Common Bile-duct 
Hepatic Artery 
Foramen of Winslow 


and bUe- 
below the point 
the left and the 


UPPER BXTREMITy 

ACROMIOCLAVICULAR JOINT.—Runs in a sagittal direction midway 
between the outer and inner borders of the arm when it is hanging at 
the side. It is just outside a bony tubercle on the anterior margin of 
the clavicle. 

CORACOID PROCESS.—On the anterior deltoid margin, i in. below the 
junction of the middle and outer thirds of the clavicle. 

BICIPITAL GROOVE.—A line 2 in. long downwards from the tip of the 
acromion in the long axis of the humerus 

TUBEROSITIES.—^With the arm everted, the lesser tuberosity lies between 
the coracoid process and the bicipital groove. The great tuberosity 
lies outside the bicipital groove. 

HEAD OF THE HUMERUS looks in the same direction as the internal 
epicondyle 

HUMERAL EPICONDYLES lie on same level as tip of the olecranon 
when the arm is extended 

RADIO-HUMERAL JOINT is J in. below the tip of the external epicondyle. 

ULNAR-HUMERAl JOINT is 1 in. below the tip of the internal epi¬ 
condyle. 

THE EXTERNAL INTERMUSCULAR SEPTUM extends from the 
insertion of the deltoid to the external epicondyle 

THE INTERNAL INTERMUSCULAR SEPTUM extends from the 
insertion of the coracobrachiahs to the internal epicondyle. 

AXILLARY AND BRACHIAL ARTERIES.—-With the arm abducted 
and the hand supinated, the line from the centre of the clavicle to the 
point midway between the humeral condyles and i in. below them, 
represents the axillary and brachial arteries. A point one-third of the 
distance from the outer end of the anterior to the outer end of the posterior 
axillary folds is the end of the axillary and the beginning of the brachial. 

THE RADIAL ARTERY.—From a point midway between the two epi- 
condyles and i in. below them to the radial side of the tendon of the 
flexor carpi radialis. Thence under the tendons of the extensor ossis 
metacarpi pollicis and extensor brevis pollicis to the back of the first 
metacarpal space at its apex. 

THE yLNAR ARTERY.—From a point midway between the epicondyles 
and I in. below them to the junction of the upper and middle thirds of a 
line drawn from the internal epicondyle to the radial side of the pisiform 
bone, and thence down this line. 
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RA Radial artery, MN Nedian nerve MSN Musculospiral nerve, BA Bradual artery. U A» 
Ulnar artery, N Ulnar nerve, AAF Anterior axillary fold, PAF Posterior fold. 


Arm from Behind 



C N Circumflex nerve MSN Miivculospiral nerve U N Ulnar nerve 
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Upper Extremity, continued. 

THE SUPERFICIAL PALMAR ARCH is convex downwards and reaches 
to a level with the web of the thumb. 

THE DEEP PALMAR ARCH is one finger’s breadth above the superficial, 

THE MEDIAN BASILIC AND MEDIAN CEPHALIC VEINS run from 
the centre of the antecubital space to the inner and outer borders of the 
belly of %he biceps respectively. 

THE BASILIC VEIN runs up the inner border of the biceps, and pierces 
the deep fascia rather more than halfway up the arm. 

THE CEPHALIC VEIN runs up the outer border of the biceps, and then 
between the deltoid and pectoral muscles, and pierces the costocoracoid 
membrane. 

THE SUPERFICIAL LYMPHATICS.—Run with the superficial veins. 

and end in trunks which accompany the basilic and cephalic veins. 

THE LYMPHATIC GLANDS.— 

1. At thb Bend of the Elbow —supratrochlear and antecubital glands 
draining the front of forearm and its inner side. 

2. Axillary Set— lying with the axillary vein on the outer side of the 
axilla and draining forearm. 

3. Pectoral Set —along the outer margin of the pectoralis minor, and 
draining the chest wall and breast 

4. Subscapular Group —along the posterior fold of the axilla, draining 
the back, the axilla, and part of the mammary gland 

5. Subclavian Group —lying beneath both pectoral muscle's below the 
clavicle, and running up under it to the posterior triangle of the neck. 
They receive the efferents from all the other groups. 

THE CIRCUMFLEX NERVE (and posterior circumflex artery) —Passes 
round the back of the humerus just above the centre of the deltoid 
muscle. 

MUSCULOSPIRAL NERVE (and superior profunda artery).—From the 
junction of the arm and posterior axillary fold to a point one-third of 
the way from the deltoid insertion to the external epicondyle, and thence 
in the groove between the biceps and supinator longus. 

RADIAL NERVE.—From the groove between the biceps tendon and the 
supinator longus to the junction of the middle and lower thirds of the 
arm, when it passes beneath the supinator to the back of the wrist. 
MEDIAN NERVE —In the arm the same as the brachial artery; at the 
elbow it lies on its inner side, in the forearm it runs down to the wrist, 
when it passes beneath the anterior annular ligament to the ulnar side 
of the flexor carpi radialis. 

ULNAR NERVE —In the arm, at first with the brachial artery, then from 
the junction of the upper and middle thirds it runs to the groove behind 
the internal condyle, and thence to the radial side of the pisiform bone. 
THE ELBOW-JOINT.—One finger’s breadth below the anterior skin crease, 
THE WRIST-JOINT.—Indicated by the upper of the two skin creases 
in front. 

THE TIP OF THE RADIAL STYLOID PROCESS.—In the 'anatomical 
snuSbox', between the tendons of the fiexores primi and secundi intei- 
podiipollic^ It is on a level with the lower wrist skin crease, in. below 
the wrist-joint. 



UPPER EXtREMlTY 
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PLATE IX 

Hand from Front 



D P A Deep palmar arch, SPA biipetficial palmar arch 
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SURFACE MARSXNOS 


Upper E3Etremit7, continued. 

THE TIP OF THE ULNAR sf YLOID is just below the level of the uwjer 
wrist skin crease, i.e., it is at f in. higher level than the radial styloid. 
THE TUBERCLE OF THE SCAPHOID is between the tendons of the 
flexor carpi radialis and the extensor ossis metacaipi poUicis on the lower 
vnrist cr cft sc* 

THE ANTERIOR ANNULAR LIGAMENT is i in. wide; its upper border 
corresponds t 5 the lower wrist skin crease, and it stretches from the pisi¬ 
form and unciform bones to the scaphoid and trapezium. 

THE COMMO^T FLEXOR SYNOVIAL SHEATH (which includes the 
sublimis and profundus tendons and median nerve), extends two or three 
finger-breadths above the wrist*joint and below to the' upper transverse 
palmar crease. It extends also into the little finger. The flexor longus 
pollicis has a separate sheath. 

THE FLEXOR SHEATHS OF THE THREE MIDDLE FINGERS 
extend up as far as the lower palmar skin crease. 

THE METACARPOPHALANGEAL JOINTS lie halfway between the 
lower palmar skin crease and the web of the fingers. 

THE INTEKPHALANGEAL JOINTS lie between the skin creases of the 
middle joint and opposite the crease of the lower. 

THE TUBERCLE AT THE BACK OF THE RADIUS lies on the outer 
side of the sheath of the extensor secundi intemodii pollicis. 

THE TUBERCLE AT THE BACK OF THE CARPUS is the styloid 
process of the second metacarpal. 

THE POSTERIOR ANNULAR LIGAMENT is i in. broad, and extends 
from the back of the radius to the interval between the ulna and the 
carpus. 

THE SYNOVIAL SHEATHS AT THE BACK OF THE WRIST extend 
about I in. above and below the annular ligament They are:— 

1. For the extensores ossis metacarpi and primi internodii pollicis. 

2. For the extensores longus and brevis carpi radialis on the floor of the 
'anatomical snufibox.' 

3. For the extensor secundi internodii pollicis on the ulnar side of the 
radial tubercle. 

4. For the extensores indicis and communis digitorum behind*the radius. 

5. For the extensor minimi digiti between the radius and ulna. 

6. For the extensor carpi ulnaris between the head and styloid process 
of the ulna. 

LOWER EXTREMITY 

HIGHEST POINT OF ILIAC CREST.—On a level with the spine and body 
of fourth lumbar vertebra. 

TUBERCULAR POINT.—2 J in. behind the anterior supenor spine. Level 
with fifth lumbar vertebra 

POSTERIOR SUPERIOR ILIAC SPINE.—Level with second sacral 
spine. Middle of sacro-iliac joint. 

GREAT TROCHANTER.—Tip is crossed by N^laton's line from anterior 
superior ihac spine to the ischial tuberosity. It is vertically below the 
tubercular point. 

BRYANT'S TRIANGLE.—Patient, h^ng horizontal. Draw a horizontal 
line up frmn tip of trochanter. Drop a perpendicular line from the 
anterior superior spine to meet the first line. Join the anterior superior 




PLATE X 


Glutkal Region 



IT 1 Level of iliac tubercles, ** SJ S 

I c Hiahest point of iliaC crests» ^ ^ ^ * Sciatic artery ■ P A Pubic 

JS^S&J^foTMStcal and for the sciatic and pudTartenes 
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Lower BxtremitF, cofdifvued, 

spine to the *tip of trochanter. Horizontal line shows the length of the 
femoral neck. Vertical line shows degree of rotation. 

In the erect position tip of trochanter is vertically below tubercle on iliac 
crest. 

SMALL TROCHANTER.—Is felt above the outer end of the gluteal fold 
when the femur is internally rotated. 

LOWER BORDER OF THE GLUTEUS MAXIMUS.—Join junction of 
upper and middle thirds of the femur to the middle of the gluteal fold 
and produce upwards. 

GLUTEAL ARTERY —leaves the pelvis at a point at the junction of the 
upper and middle thirds of a line joining the postenor superior spine to 
the tip of the great trochanter. 

SCIATICA AND PUDIC VESSELS.—Leave the pelvis at a point at the 
junction of the middle and lower thirds of a line joining the posterior 
superior spine to the ischial tuberosity. 

GREAT SCIATIC NERVE.—^Vertical line midway between the great 
trochanter and the ischial tuberosity. 

EXTERNAL INTERMUSCULAR SEPTUM OF THE THIGH.—Line 
joining the iliac tubercle to the head of the fibula. 

TENDON OF THE BICEPS —External hamstring. 

TENDON OF THE SEMITENDINOSUS.—Internal hamstring. 

TENDON OF THE SEMIMEMBRANOSUS.—Lies deep to the internal 
hamstring and then winds round underneath the inner head of the gastro¬ 
cnemius ; a bursa lying between the two tendons. 

HIP-JOINT IS marked by a circle inscribed in the following triangle: 
Vertical line dropped from the anterior superior spine, horizontal line 
drawn out from the pubic spine, Poupart’s ligament. 

PUBIC SPINE IS felt:— 

In the male, by invagination of the scrotum into the external ring 
In the female, by following up the tendon of the adductor longus. 

SAPHENOUS OPENING.—in. below and to the outer side of the 
pubic spine. 

FEMORAL ARTERY.—Flex the hip and knee and rotate the thigh out¬ 
wards. Join the mid-point between the anterior superior iliac spine and 
the s3rmphysis pubis to the most prominent part of the internal condyle. 
Upper two inches represent the common femoral, the rest the superficial. 
tJjpper third of line represents the artery m Scarpa's triangle. Middle 
Hurd of line represents the artery in Hunter’s canal. Lower third of 
line represents the popliteal artery in popliteal space. 

POPLITEAL ARTERY BEHIND.—From apex of the popliteal space to 
midway between the two condyles at a point on a level with the tibial 
tubercle. 

ANTERIOR TIBIAL ARTERY —From a point midway between the head 
of the fibula and the external tibial tuberosity to a point midway between 
the malleoli, where it is crossed by the extensor longus hallucis. 

DORSALIS PEDIS.—From midway between the malleoli to the base of 
the first metatarsal space. It is crossed by the inner tendon of the 
extensor brevis digitorum. 

POSTERIOR TIBIAL.—From a point midway between the femoral 
condyles,-but on a level with the tibial tubercle, down to a point one 
finger-breadth behind the inner malleolus. 
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PLATE XI 

Vessels and Nerves of Thigh 



M External ilnc artery I A R Internal abdominal nng 

A C N Anterior crural nerve EAR Lxternal abdominal nnf? 
Deep lemoral artery EGA External circumflex feraons artery 


ElV Fxtttnal iliac vein, 
F V 1 etnoral vein O F A 
I C A Internal circiunflex 


feinoris artery S F A Superflaal letnoiil artery P A V Popliteal artery and vem 
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SURFACE MABKINCS 


Lower Eictmnityt cofUinuad, 

INTERNAL PLANTAR ARTERY.—From the tip of the inner malleolys 
to the ball of the great toe. 

EXTERNAL PLANTAR ARTERY.—From the tip of the inner malleolus 
to the' base of the fifth metatarsal bone, and thence to the base of the 
first metatarsal cleft. 

INTERNAL SAPHENOUS VEIN AND NERVE.—From in front of the 
inner ankle to the groove between the sartorius insertion and the inner 
head of the gastrocnemius, behind the inner condyle of the femur, and 
up to the saphenous opening. 

EXTERNAL SAPHENOUS VEIN AND NERVE.—From behind the 
outer ankle to the middle of the popliteal space. 

THE SUPERFICIAL LYMPHATICS follow the same line as the above 
two veins. 

THE LYMPHATIC GLANDS.— 

1. Popliteal Group— generally one or two, drain the outer side of the 
leg or foo^. 

2. Inguinal Gfeoup—six to seven, parallel to Poupart’s ligament, drain 
the anterior abdominal wall and upper part of the thigh. 

3. Pubic Set —two to three, over the pubis, drain the buttocks, anus, ' 
perineum, and external genitals. 

4. Superficial Femoral —two to three, on the inner side of the femoral 
vessels at the saphenous opening, drain the greater part of the thigh 
and inner side of the leg and foot. 

5. Deep Femoral —one or two he in the crural canal, and drain all the 
other superficial groups, together with the deep parts of the leg. 

ANTERIOR CRURAL NERVE.—Downwards from a point midway 
between the anterior superior iliac spine and the spine of the pubes. 

FEMORAL RING AND CRURAL CANAL.—Lie on the outer side of the 
pubic spine and on the inner side of the femoral vessels. 

ADDUCTOR TUBERCLE.—Just above the most prominent part of 
the internal condyle. In the interval between the vastus intemus in 
front and the sartorius behind. It marks the site of the epiphysial 
junction. 

KNEE-JOINT.—In full extension the lower border of the patella is on a 
level with the joint. In semiflexion a triangle exists in front of the inner 
side, bounded by the inner border of the patella, anterior lower border 
of the internal femoral condyle, and upper border of the internal tibial 
tuberosity. In this a displaced internal semilunar cartilage, or loose 
body, can be felt. 

THE HEAD OF THE FIBULA is on the same level as the tubercle of the 
tibia. 

INTERNAL LATERAL LIGAMENT OF THE KNEE.—From the most 
prominent point of the internal condyle to the inner surface of the inner 
tibial tuberosity. 

EXTERNAL LATERAL LIGAMENT.—From the most prominent point 
of the external condyle to the tip of the head of the fibula. 

EXTERNAL'POPLITEAL NERVE.—Behind the tendon of the biceps. 
Winds forwards round the neck of the fibula. 
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PLATE XII 

Vessels and Nerves of Leo 

■ 



ELL External lateral ligament, ILL Internal lateral bgamen 
artery, E P N External popliteal nerve, A T A Anterior tibial artery 
cutaneous nerve, A T N Anterior tibial nerve 


, PaA. Popliteal 
M Q N Musculo* 
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Lower Extremity, continued, / 

POSTERIOR PERONEAL INTERMUSCULAR SEPTUM.—Line fybm 
tbe posterior border of the head of the fibula to the posterior border of 
the external malleolus. Indicates the line to cut down on the fibula. 

ANTERIOR PERONEAL INTERMUSCULAR SEPTUM.—Line from 
the anterior border of the head of the fibula to the anterior border of the 
external malleolus. 

MUSCULOCUTANEOUS NERVE (cutaneous part).—Lower half of the 
above line. 

ANKLE-JOINT AND MALLEOLI.—The joint lies J in. above the tip of 
the internal malleolus and i in. above that of the external; the external 
malleolus being ^ in. below and behind internal. 

PERONEAL TUBERCLE.—^ in. below the tip of the external malleolus; 
the tendon of the peroneus brevis lies above this, and that of the peroneus 
longus below. Each has a synovial sheath, which join above the tubercle, 
and thence run i in. above the outer ankle. 

EXTENSOR BREVIS DIGITORUM lies in the interval between the 
tendons of the peroneus brevis and tertius. 

HEADS OF THE ASTRAGALUS AND OS CALCIS are felt in the same 
interval 

THE HEAD OF THE ASTRAGALUS is also felt in the interval between 
the tibialis anticus and posticus tendons, and it ought to lie above the 
line joining the tip of the internal malleolus to the tubercle of the scaphoid. 

SUSTENTACULUM TALI is ^ in. below the tip of the internal malleolus. 
Between the two bony points run the tendons of the tibialis posticus and 
the flexor longus digitorum; below the sustentaculum runs the flexor 
longus hallucis 

TARSOMETATARSAL JOINT OF THE GREAT TOE is halfway between 
the metatarso-phalangeal joint and the tip of the inner malleolus 

THE TUBERCLE OF THE SCAPHOID is halfway between the tarso¬ 
metatarsal joint of the great toe and the inner malleolus. 

THE ASTRAGALO-CALCANEAN JOINT on the inner side is just above 
the sustentaculum tali, and on the outer side midway between the tip of 
the external malleolus and the peroneal tubercle. 

THE CALCANEO-CUBOID JOINT is midway between the peroneal 
tubercle and the base of the fifth metatarsal bone. 

ANTERIOR ANNULAR LIGAMENT:— 

1. Upper Part. —A band two finger-breadths wide from the anterior 
margin of the tibia to that of the fibula at their lower ends. Has 
one synovial sheath, that for the tibialis anticus. 

2. Lower Part —A Y-shaped band from the os calcis in front of the tip 
of the external malleolus up to the anterior border of the tibia and 
across to the inner margin of the instep. Has three synovial sheaths, 
for the tibiahs anticus, extensor longus hallucis, and extensor communis 
with peroneus tertius. 

INTERNAL ANNULAR LIGAMENT.—From the tip of the inner malleolus 
to the inner side of the posterior process of the os calcis. Has three 
synovial sheaths beneath it from within outwards for: (i) The tibialis 
posticus; (a)' The flexor longus digitorum; (3) The flexor longus hallucis. 
All of these extend about i in. above the malleolus. 
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PI ATE XIII 

Foot from Inner Aspect 

7A- 
PTA 

PL 

TAn Tibiabs anticns, TA Tendo AchiUis, TP Tibialis posticus PTA Posterior 
tibial artery FLD Ilexor longus digitorum, T Tibia, FLH Flexor longue halluas 

Foot from Outer Aspect 

--PL. 

- ~F 

- -PL. 

-7 
-PB 




PT Peioneus tertius, PL Peroneus longus, ELD Extensor Icmgus digitorum, F Fibula, 
T Peroneal tubercle, PB Tendon of peroneus brevis 
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Abbott S treatment of scoliosis .. r64 
Abdomen, injuries of . 380 

— 8.M. .. (Plates V-VII) 374 

Abdominal aorta, s.m .378 

— colic, diagnosis from peritomtis .. 362 

— diseases, acute, diagnosis from acute 

Intestinal obstruction , .. 419 

-diagnosis from movable kidney . 498 

--spinal canes .. 287 

— distension in ascites . .. 386 

-intestinal onstnictipn 418, 4rg 

— henna ., 'Ftgs. 166-170) 433-448 

?4 
380 
408 
389 
576 

451 

446 
462 
550 
489 

154 

380 


— injury in gunshot wounds 

— muscle, rupture of .. 

— rigidity in perforated gastnc ulcer 
-subphrenic abscess . 

— ring, S.M. 

— signs hee also specific signs) 

-in Huscbsprung’s disease .. 

-of strangulated hernia 

— symptoms in cancer of colon . 

— testis . 

— tumour in acute intussusception 

— visceral diseases, sympathectomy in .. 

— wall, affections of . 

-hydatid of, diagnosis from hydatid 

of liver. 

Abdomino-penneal excision in carcinoma 

of rectum . .. (Fig 175) 471 

Abduction fractures of ankle (Figs. 89,90) aro 
-neck of pumerus.191 

— splint in fractures of humerus (Fig. 61) 191 
Abscess(es) {see also Suppuration) 

acute . (Fig. a) 5 


487 — 


— alveolar .. 

— of brain .. 

— breast 

— — chrome 
-diagnosis from cancer 


3*5 

316 

371 

37a 

376 


— Brodie’s .. 6, (Fig. 99) ar7 

cerebellar, from otitis media .. ., 319 

— cerebral, from otitis media .. ,, 319 

— cervical, diagnosis from torticolhs .. 163 

— duonic .. .(Fig. 3) 6 

-deep, in tuberculosis of bone .. 221 

-in osteomyelitis .. (Fig. 99) 217 


— cold, in tuberculosis 
congemtal cystic, of kidney 

— costal or intercostal 

— diagnosis ffxnn sebaceous cyst 
-spinal caries 

— extradural 

— formation in acute arthritis 
-r — diverticulitis of colon 
-duodenal uker 

-local peritonitis 

— — pymua ., ' 


3t» 

3*4 

248 

456 

383 

35 


fACX 

Abscess formation in sacro-illac tuberculosis s6| 

-spinal caries .. 285, (Fig. 125) 288 

-suppuration. 

-tuberculous hip 

— joints .. 253, 254, 

lilac 

-diagnosis from local suppurative 

p^tonitis.396 

— inguinal, diagnosis from inguinal hernia 438 

— ischiorectal 

— lacunar, In gonorrhoea 

— of liver .. .. . 

-diagnosis from gall-stones 

-hydatid 

-subphrenic abscess .. 

— of lungs. 

— lumbar. 

— mmute anatomy of., 

— of pancreas . 

— pelvic, diagnosis from local suppurative 

pentomtis . 

— penneal, in stricture of urethra 

— pennephne . 

— in pentoneum, diagnosis from hydatid 

— pen-urethral, rupture of, extravasation 
of unne in 

post-pharjmgeal . 

piostatic, diagnosis fronj gonorrhoea . 


26^ 
*55 
8 


466 

4 

48a 

486 
389 
367 

8 

5 

49* 

396 

346 

300 

487 


diagnosis from femoral hernia 

-local suppurative pentonitis 

-pennephntls. 

— pyaemic, due to embolism 

— retropharyngeal, dironic 

— of spleen . 

— subcranial, from olitis media 

— subphrenic .. (Figs. 131-133) 386 

-diagnosis from hydatid .. .. 486 

— thenar space .. (Figs. 10, 13, 14) 31 

— in tuberculous disuse of brae .. 221 

Absence of rectum and anus .. 465 

Acapnia m shock.86 


547 

346 

41 

6 

44* 

396 

501 

128 

8 

495 

319 


Accessory smusitis 

— spleens. 

Acetabulum in congenital 

hip 

— fractures of 

— in tuberculous hip 
Aching in syphilis . 
Achondioplaua 
Adnous carcmoina .. 
Acquired angioma of liver 
X- diverticula of bladder . 

— hernia. 

— movable hver 

— oblique Inguiiud hernia 

— phimoib 


333 

dislocation of 

(Fig. X06) 240 
199 
263 

47 
226 
66 
488 
53* 

487 

548 
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Adjjiired stricture of ureter Sao 

— dpidiUls of testis ., {Fig. i86, a) 5s6 

— tfobiliccd beniis .443 

v^iiial b3rdrocele .5SS 

ACTOBM^y. 238 

Aermolal end of clavicle, dislocati(m of 334 

Acron^oclavicular joidLt, s.ii.580 

Acromibii, fractures of.190 

AcUnotaycosis ao^ai) 58 

— diagBosiB from epitbelioiDa of tongue 340 

-— tuberculosEs of colon .. .. 460 

— ci liver ‘.488 

Active inpontiiience of urme 532 

Acutg apMadicitis .. {Ftg. 134) 391 

— arthnus . .. .. 248 

— cancer of breast 377 

— drolecystitis witb stone in gall-bladder 480 

— cystitis.526 

• 365 
{Ftg 185, b) 553 


— empyema» .. . 365 

— epirndynutis .. .. {Ftg 185, b) 553 

— gastric ulcer.404 

-- — luBmocThage in.408 

— general pentonitts .382 

— hydrocele . .. 554 

— infective thyroiditis.353 

— Intestinal obstruction .. 416, 417, 419 

— intussusception. .. 428 

— ischiorectal abscess .466 

— mammary abscess .. . .. 371 

— mastitis . .. 371 

— — diagnosis from encephaloidcardnoma 377 

— mastoiditis .318 

— meningitis .. 314 

— miliary tuberculosis of kidney .. 506 

— orchitis .. .. (Fig. 185, c) 356 

— pancreatitis 491 

— parenchymatous glossitis .. .. 333 

— parotitis. .. 343 

— pennepbritis . 301 

— peiitomtis, diagnosis from acute intes¬ 

tinal obstruction .. ,. 420 

— pharyngitis .. 346 

— polyarticular arthritis . .. 236 

— prostatitis ,. 536 

— pyelitis.503 

— rhinitis , ... .. 331 

— superficial glossitis .336 

— synovitis.346 

— tonsilhtis. . 344 

— uretentis.319 

Adduction fractures of ankle (Fig. 91) 210 

-neck of humerus . .. 190 

Adductor tubercle, s.m.388 

Adenoids.333 

Adenoma.63 

— of breast . .373 

— cystic, of liver .. . .. 487 

— fun»ting, from sebaceous cyst .. 138 

— of kidney .316 

larynx 36a 

— pitmtary.309 

— sebaceum rhinophyma .. .. 137 

— stalked, of rectum .469 

— of stomach .412 

— thyroid.338 

-toxic. 356, 338 

Adherent pericardium .370 

Adhesions causing irrsdudhle hernia .. 444 

— — strangulated hernia 443 

-strangulation of gut .. 421, 423 

— in diverticulitis of colon ., .. 436 


.. 420 
.. 346 
.. 236 

.. 536 
.. 503 
.. 331 
.. 336 
.. 346 

. ■ 344 

.. 319 

(Fig. 91) arc 
.. 190 


Adhesioaa due to galt'steiie iiqpactidb .. 482 

— in flat-foot 1. 175 

—- gaU-bbidder, diagnosfo from cancer of 

stofoadh . 41$ 

— to livo- and pancreas due to chronic 

gastric ulcer.409 

— m tuberculous disease of Joints .. 233 

Adolesceace, coxa vara in .. 

— scblioBia in .184 

Adrenal tumour .. 64, 314, (Ftg. iBo) 315 

Adrenaline in combination vrith local 


anssstbettcs.zoo 

— hemophiha .zia 

Adventitious burss .. .. 162 

Age incidence of aneurysm 118 

-carcinoma of colon.. .. 460 

-gall-bladder .. .. 489 

-cbr^c gastric ulcer 406 

-diverticulitis of colon .. .. 456 

-gall-stones ..478 

-Hirschsprung's disease 431 

-IntuBSuscrotlon .^8 

-mucomemoranous oditls ,. .. 433 

-regional Ileitis .460 

-rldcets 323 

-sigmoid volvulus .. 433 

-stricture of urethra .. .. 343 

-tropical liver abscess 484 

-tuberculous hip .^4 

-joints 351 

-tumours of kidney .. .. 3x3 

-vesical calculus .. * ., 330 

— in relation to fractures.178 

-haBmorrbage.104 

-shock . .87 

-vital resistance of tissues .. 80 

Agglutination of blood .zo8 

Air, bactena m .8x 

— embolism .xaS 

— hunger in bsemorrhage .. .. 104 

Air-passages, foreign homes in .. .. 360 

AlbM’s bone-graft method in spinal caries 

(Ftg. 137 ) 387 

Albuminuria m renal tuberculosis .. 306 
Alcohol as an antiseptic . .. 84 

— injection in trigmnmal neuralgia .. ' x^ 

— in shock.89 

— tropical liver abscess.484 

Alkaline fluids m cystitis.337 

— treatment in gononbcsa .. 41 

Alopecia, syphilitic.48 

Alveolar abscess.333 

— deft palate, devetopment of ,. .. 333 

— saicmna.63 

Ambulatmy fixation in tuberculous hip .. z68 

Ammonium urate stone in bladder .. 530 
Amnesia due to head Injury .. 301 

Amoebic liver abscess .483 

Afflputatloa(s) .. (Fv<> 187-X93} 360-566 

— in acute arthritis .. .. 330 

— aneurysm .133 

— endosteal sarcoma .330 

— gangrene .. 33 

— infective osteomyelitis.219 

— of penis in emthelloiiia.$50 

— in rupture of an artery. Z14 

— seoMulary femoral hasmotrhage .. zzx 

— stump neuroma.6a 

— in tuberculous disease of ankle .. 37a 

-— b<Mie .. 38 X 

— — hip .. . ■ . • 369 
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Alnputatictn(8)iAtubercaIousdiseaseofJotatB 355 
— knee 371 

-tarsal bones .273 

— wound treatment .73 

Amyloid disease, diagnosis from calculous 

anuria.313 

-due to chronic abscess 8 

-of liver .... . 486 

Aiuemia due to embcdism .. .138 

— ponkioua, splenectomy in . 496 

— splenic, q>lenectomy In . 496 

— in syphilis .. .47 

Anesthesia. 93-103 

— basal . .99 

— general.93 

-modifications of.98 

— —■ preparation of patient 96 

— in ^tre operaticms.353 

— for intestinal obstruction operations .. 421 

— intratracheal, for removal of tongue .. 341 

— local .100 

— shock due to.89 

— spinal.loi 

— in spinal cord tumours.281 

— splanchnic .. loi 

— syncope and. 90 

Aiuestheuc injections in sprains .. 231 

Anastomosis operations in cancer of colon 464 

Anastomotic aneurysm.132 

Anatomical snufi-box, s.u. .. .. 382 

Anderson’s (Roger) well-leg traction in 

extracapsular fractures of femur .. 202 

Anel’s operation m aneurysm (Fsg. 27) 122, 125 
Aneurysm. (F*gs- 23-38) 117 

— by anastomosis.133 

— of aorta, diagnosis from spinal caries 287 

— cirsoid. 65, 13a 

— from atheroma.116 

— of hepatic artery or aorta, diagnosis from 

hydatid .. 487 

— scalp 303 

— symptoms of . 

— varicose .. . .. . .. 126 

Aneurysmal vaiix . 126 

Angina, Ludwig’s .. . .. 28 

Angioma .$3 

— of kidney 316 

— liver .488 

— tongue.339 

Annlar gyrus, symptoms arsoclated with 313 

Aniline dyes as antiseptics .. 83 

Ankle, diseases of .. . 272 

— dudocations of. 244 


63, 13a 
116 


fractures of 


{Figs. 88-93) 210 


Ankyloglossia 

■ • • 

• • • • 

.. 335 

Ankylosis in acute arthritis 

248, 249 

— of ankle . . 

• • 

. . 2V2 

— elbow 

■ • • 

. . 263 

— fibrous. In tuberculous joints .. 

.. *53 

— in flat-foot 


.. 175 

— of hip 


270 

— jomts 


.. 260 

— maxillary J(fint .. 

a • as 

.. 328 

— shoulder .. 

■ * • • 

.. 26a 


— in spinal carles 

— tubmuloua hip .. ,. 

- knee . 

Annular carcinoma of cdon 

— ^ rectum .. * .. 


(Ffg. X12) 

( F * g . 116) 


— ligament, s.i(. 384, 590 


Annular stricture of urethra .. 344 

Annulus fibrosus ..^289 

Anorcihlsm. 550 

Anterior cervical nerve Injury . / 232 

— fossa, basal fracture of.394 

— poliomyelitis {tee Infantile Paralysis) 

— urethritis . 40 

Anthrax . 37 

— diagnosis from carbuncle .. 133 

— oedema. 38 

AntipenstaMs in colon 430 

Antmpsis and asepsis ., 79-83 

Antiseptics. 80 

— for injection in chronic abscess * 9 

— special. 84 

— fw sterilizing dressings, etc. .. 84 

Antitoxin therapy m septicsemia ., 34 

Antivenene injections in snake bite 76 

Anuria, calculous.* 311 

-diagnosis from retention .. 333 

— in hydronephrosis 304 

— renal injuries. 300 

Anus and rectum, diseases of 

{Figs. 172-175) 465-475 

Aorta, abdominal.378 

— ascending, s m.574 

Aortic aneurysm, diagnosis from hydatid 487 
-spinal caries .. 287 

— valve, s.u.574 

Ape hand . . {Ftg. 32) 130 

Aperients in stricture of intestine ,. .. 432 

Aphthous glossitis.336 

Aponeurosis, hsmatoma superficial to .. 291 

Appendices epiploicae, morbid condititms 

associated with .438 

Appendicitis, acute .. {Ftg, 134) 391 

— chrome.397 

— diagnosis from perinephritis .. .. 501 

-renal calculus.310 

-tuberculosis of colon .. .. 460 

— subphrenlc abscess due to .. 367 

Appenoioostomy in fscal accumulation .. 434 

— ulcerative cohtis .455 

Appendix, anatomical .. .. 391, 440 

— diseases of .. .. (Ftg. 154) 39 X -397 

— 8.U. . .576 

ApjKtite in chronic gastric ulcer .. .. 407 

— loss of, in Hirschsprung’s disease ,, 432 

Apple-jelly nodules in lupus .. 136 

Arachnoid cyst .300 

Atgentifbrm tumours of appendix 397 

Atm(s), amputation of .. {Ftg. 189, B) 36a 

— centres, s.m.367 

— in rickets .224 

— S.M. . {Plate VIII) 580 

Arsenic in syphilis.32 

Arterial haBmoirbage .109 

— ligation in Graves’ disease .. .. 337 

— vaiix of scalp.303 

Arteriography .308 

Arteriovenous aneurysm.126 

-of scalp .303 

Arteritis .113 

— dbliteratlve, gangrene and .. ,, 19 

Artery(ies), compre^on of, in aneurysm 122 

— degoietatlosi of.117 

— diseases of . 115-126 

— healing of .106 

— tjring in venous hasmoirhage .. xix 

Arthralgia, gonorrhoeal .43 

Artbxenomy In tuberculous joints .. 235 


.. 458 
{Ftg, 134) 391 

.. 397 

.. 301 
. . .. 310 

.. .. 460 

.. 387 

Illation ., 434 

.. 455 

.. 391. 449 
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ArttotiSk acute 

— — In osteomyditis 

— chronic gummatous 

— doormans ., 

— diagnosis from synovitis 

— fibrous ankylosis due to 


raoi 

Axillary lymph'^glanda, s.h. 58* 

— nerve ii^ury.X4S 

— --in fractures of humerus .. 193 


— infective, of hip 

neurc^thlc (Charcot) ,. (Ftg. 
-i- diagnosis from chrcmio synovitis 

— rheumatoid . 

septic, of hip .. 


44 

304 

(Ftg. no) sjfi 


lovitis .. 247 

.. 356 

.. 364 

ue to . 361 

ue to .. 361 

ier 363 

(Ftg. 114) 368 

.. 353 


Arthrodesis in ankylosis of shoulder 
~ Infantile paralysis 

— tuberculous hip .. (Ftg. 114 

-joints . 

Arthroplasty in ankylosis , 

- of hip 

Articular cartilage ,. 

Artificial limb after aixmutations . 

— pneumothorax in phthisis 

— respiration under anesthesia . 
Ascanasis, diagnosis from gall-stones 
Ascending aorta, s.m. 

Ascites . 

— in cancer of colon 

— chylous .. . . 

— diagnosis from hydatid 
Ascitic tuberculous pentomtis 

Asepsis and antisepsis ; 

Asphyxia in ether anaesthesia 
Aspiration of abscesses iq tuberculous jomts 

— cfarcnilc abscess . 


361 

370 

214 

563 

367 

97 

483 

574 

386 

463 

133 

487 

384 

79-85 

94 

i 255 
^5 

368 
365 
493 


— in empyema.363 

— of liver abscess .. ,. 483 

— pericardium m wounds.368 

— pleural effusion , .365 

Asthema in chronic pancreatitis .. . 493 

Astragalectomy, partial, in talipes equino- 

varus . .... . 173 

— in tuberculous ankle . . .. 273 

Astragalo-calcanean jomt, dislocation of 343 

-S.M. . . 390 

Astragalus, dislocation of . 243 

— fractures of . . .. 213 

— head of, s m . 390 

— in talip» equino-varus . i73 

Astrocytoma.307 

Ateliosis 309 

Atheroma .. .. 115, 116 

Atheromatous ulcer , .. 116 

Atmosphenc conditions causing syncope 90 

-predisposing to tuberculosis 55 

Atony of bladder, retention of unne due to 333 
Atrophic Charcot’s disease .. . 238 

— pharyngitis . .346 

— rhinitis. 333 

— sarrhus of breast , ,. 374, 397 

— type of non-unimi of fractures . 186 

Atrophy of th3nroid . 331 

Audito^ centre in brain ,. 312 

— nerve and its centres ,. 146 

Aurfculoventricular groove, s.m. .. .373 

Auscultation in Uver abscess • • 484 

Avertln as basal anasstbetic .. 99 

Avian tubercle baallus .. .. 33 

Avulsion of scalp.sox 

Axillary artery, s.m .380 

~ Ijrmphadenltis.133 


Bacillus anthracis 

-mlcrosc^lcal appearance of (F^, 

— aerogena ea^sulatus in gas gangnne 

— eolt commuius, suppuratfem due to 

-infection in gonorrhoea 

-microscopic^ appearance of (Fig. 

— mallet in glanders . 

— oedemattens in gas gangrene .. 

— pyoeyaneus, suppuration due to 

— tetant .(Ftg. i) 

-microscopical appearance of (Ptg. x] 

— typhosus, suppuration due to .. 

Back, 'poker* ,. . 

Backward dislocations of ankle .. 344 


37 

{ Fig - *) 7 

p»ne 33 

• * 4 

4a 

(Fig. X) 7 

• • 39 

.. 38 

4 

F«. r) 35 
(Ftg. X) 7 

5 

.. 289 
344. 343 


-elbow.337 

-hip.338 

-knee .. 343 

Bacteria (see also Bacillus) 

— in acute infective osteomyelitis .. 316 

— air .81 

— appendicitis .393 

— causation of gall-stones .. ., 478 

— cellulitis due to 37 

— in cholecystitis.477 

— cystitis 336 

— destruction of.• .. 83 

— gastro-mtestinal.83 

— intestinal . ,, 430 

in pancreatitis .. . .. 490 

— pyemia due to .. -34 

— septicaimia due to .33 

— in skin .. . .. 81, 83 

— subphrenic abscess .. .. . 387 

— suppuration due to .. .. (Ftg. i) 4 

Bacterial infection in aetiology of gastric 

ulcer 406 

Bacteriology of peritonitis .. 383 

Baker's cyst 161, 247, 332 

Balanitis In gonorrheea.43 

Balanoposthitis in gonorrhoea .. 43 

Ball’s operation in pruritus ani .. ., 473 

Bandage, barrel, in fractures of mandible 189 

— Esmarch’s, m aneurysm ,. .. izz 

Bandaging m fractures of clavide .. .. 190 

— sprains . .. .. .. 231 

Bands causing strangulated hernia 445 

— peritoneal, causing strangulation of rat 431 

Bankhart’s oration for dislocated shoulder 337 
Band’s disease, splenectomy in .. .. 496 

Barium in radiography m cancer of colon 463 

Barker’s stovaine solution.loi 

Barrel bandage in fr'actures of mandible .. 189 

Barrel-shaped distension in ascit^ .. 386 
Basal amesthesla.99 

— fractures of skull .. (Ftg. 130) 394 

— metabohe rate In Graves’ disease 337 

Basal-cellcd carcinoma (see also Rodent 

Ulcer). (Ftg. 34) 86 

Basilic vein, s.m .383 

Basophil adentHna of pituitary ., .. 309 

Bassuil operation in inguinal hernia 

, (Ftg. 169) 439 

Baths, hot-air, in ankylosis .. 261 

Beck’s method in nm-uiiion of fractures 

iFtg. 36) 186 

Bed, spinal. (Ftg. 1x7) 373 
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FAOB 

30 

184 

•s 


5^6 

5*7 

586 

580 

349 

335 


Bed-aoret. 

— In fraotuioa .. 

Bees, stings by . 

Bell, nerve of, paral^ of .. 

Bending ftnctures of skull.aga 

Benign tumours (set alto speetfte tsmovrs) 

- - tA kidney. 

— villous tumour of bladder 
Biceps tendon, s.m. 

Bidmtal groove, s.m. 

Biers congestive treatment In acute 

artbii^ . 

Bifid tongue 

Bile per rectum in general peritonitis 

— stagnation causing gall-stones 
Blk«duct{s), carcinoma of 

— common, a.M. 

— obstruction in duodenal ulcer 

— wounds of . 

Bilharda papilloma, anorectal 
Biliary couc, diagnosis from appendicitis 
-renal calculus 

— fistula .. . 

Bilocular vaginal hydrocele .. 55s 

Biniodlde of mercur' as an antiseptic 
B.I.P.P. as an antiseptic . 

Birth fractures of vault of skull .. 

— nerve injury at. 

— palsies 

Bismuth injections in chrome sinuses 

— therapy in syphihs 

Bites, insect . 

— snake . 

Black tongue . 

Bladder, affections of (Ftg, r8r) 

— cancer of, anuria In . 

— — radium therapy in .. 

— changes in prostatlc enlargement 
-stricture of urethra 

— conditions causing retention . 

— disease, diagnosis from renal calculus 

— diverticulum, calculus m, diagnosis 

from ureteric calculus 

— in hernial sac . 

— irritable. In calculus. 

-cystitis 

-papillotna .. 

-stricture of urethra 

— pain, intractable, presacral neurectomy 

in .. . . 

— paralysed in cerebral oompresrion 

-fractures of spine. 

— pressure causing mtestinal obstruction 

— rectum opening into .. 

— rupture of, extravasation of urine in 

— tuberculosis of, diagnosis from uretenc 

calculus . 

— ureteric transplantatoin into .. 

— in ureteric obstruction 

Blast injuries . 

Blastomata .. 60, 61 

Blood per apum in acute intussuaceptiem 428 


478 
489 
380 
411 
477 
469 

396 
510 
483 
554 
81, 84 

85 

*94 

139 
312 
10 
53 
75 
75 

337 
5*3-535 

69 

338 
544 
333 
311 

330 
436 

530 
526 
328 
344 

153 

398 
*75 
433 

463 

347 
330 

319 

330 
75 


— changes after splenectomy 
-due to snake bites 

— diculation, aneurysm afrecting 
-loss of, in gangrene 

-in shock . 

-vital resistance of tissues 

— conditioos, diabetic^ gangrene and 

— cyst* ;. 

-of bone . 


130 
X6 
86, 88 
80 

*9 
70 
338 


tte, 


PAOn 

330 

338 

37 

X08 

1X3 

108 

II3 

ill 

X83 

360 

90 

*97 

I17 


Blood cysts of nmk. 

-tongue . 

— dissemi n ation of tuberculosis 

— donors, choice of 

— dressings in bsemophllia 

— grouping. 

— serum therapy In hiemcmhilla 

— in stods in ulcerative owtis , 

— transfusion in hsemoirhage , 

Blood-clot m fracture rqiair 

— joints. 

Blood-plasma translinion In shock 
Blood-pressure m cerebral compression 

— idic^thic aneurysm due to . 

— in sbodc .. 86, 88, 89, go 

Blood-urea estimation.333 

Blood-vessels (see also Artery; Vein) 

— of appendix . 391, 393 

— injuries of , 104-1x4 

-in basal fractures of skuU .. ,. 393 

-factures .180 

-gunshot wounds.74 

— open wounds of .113 

— simple goitre affecting ., .. 334 

— subcutaneous injuries of 113 

— tumours of .65 

Boas's sign in cholecystitis .. 480 

Bdhler’s method in open fractures .. 183 

Boiling in stmlization of dressings, etc. 84 

-instruments.83 

Boils 31 , 136 

— diagnosis from carbuncle .. 13s 

Boyle’s apparatus for ether anmsthesla .. 93 

Bone(s) (see also specific bones) 


— in acute arthritis 

— aneurysm affecting 

— canes of 

— diseases of 

— <— amputation in 
-fractures and 


*49 

. 130 

. 315 

(Figs. 96-103) 3x4-330 

.360 

178, 179 

In non-union of fractures . 183,186 

— giant-celled tumour of ., 63, (Ftg. loi) 338 

-amputation in ,. ,. 560 

— Inflaimnatory diseases of (Figs. 96-99) 214 

— Injunes m gunshot wounds . 74 

-talipes due to .170 

— long, in congenital syphilis .. .. 31 

— metastasis in breast cancer .. .. 373 

— new growths ot .. (Ftgs. 101, xo3) 338 

— necrosis 3i, 2x4, 3x3 

-in tegrtlary syphilis .. 

-tubeioulous .. 

— rider’s 

— sclerosis of 

— structure of 

— syphilis of 

— tertiary syphilitic lesions in 

— tuberculous disease of .. 

— in tuberculous hip (Fig. in) 363, 

-joints. 332, 333, 

— tumour (see Osteoma) 

Bone-grafting in fractures of mandible 

— — shaft of humerus (Ftg. 63) 

— non-uni(Hi of fractures (FtB sjr-do, 631 

— spinal caries (Ph*- **7i 1*8) 

Bmie-nianow changes after splenectomy 
Bone-pegging in fractures of radius 

(Fig. 63) *94 

Bone-ffiates in traetuxea of femur 

(Ftgi. 8s, 86) 

Bone-screws In fcactuees of femur (Ftg. 84) 


50 

230 

*57 

313 

a*4 

232 

49 

230 

368 

*54 

189 

387 

484 


306 

306 
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Bonnejr, sti«88 locoatinence of .. 533 

Bonnes blue in ddn preparation .. 83 

Bony ankylosis.. .. 361 

— aeviatlon of septum nasi .. 339 

— outgrowtlu caukng false ankylosis .. 361 

Boots In flatt-foot.I 73 

— for genu valgum .169 

Boradc add and iodoform in syphilis 47 
Bottom, weaver's .. .. ... 160, i6x 

Bouginage in fibrous Btneture of oesophagus 348 
-rectum .. 4™ 

— stricture of urethra .. 344 i S 43 

Bovine tuberculosis .53 

Bow legs'.169 

Bowels (see also Constipation) 

— in preparation for anaesthena .. 96 

Brachial artery, 6.M.380 

— plexus, injury of ... 146 

-in fractures of humerus .. 193 

-S.M. 570 

Bragg-Paul pulsator in infantile paralysis 143 
Brain abscess . . .. 316 

— cancer of, radium therapy m .. 69 

— change in, in tertiary syphilis .. 30 

— embolism in .. 138 

— protruding through skull, tumours 

caused by . ,. 306 

— substance escaping in basal factures 395 

Branchial cysts . . .. .69 

— tubulo-dennoids .. (F«. 146) 350 

Brasdor’s operation in aneurysm (Ftg 27) 133 
Brassy cough in goitre . 354 

Braun's splint . . (Fig. 83) 306 

-in fractures at ankle 312 

Breast, cancer of, radium therapy in 68, 69 

— diseases of . (Ftgs 148-150) 371-379 

— scirrhous cancer of .. (Ftg 23) 67 

Breast-feeding, nckets and . . 223 

Breathing after thyroid operations . 336 

— in cerebral compression .. 398 

— cessation of, under chlorofonn anas- 

thesia. 93, 96 

— in concussion .. . 296 

— excerdses in adenoids 334 

— failure of, under anssthesia .. 98 

— m hasmorrhage • 104, 103 

— obstrlicted, during anaesthesia . 97 

— hi shock . . .. .. .88 

— sigmoid volvulus 423 

Bregma, sk. 367 

Bzio^ of nose, flattemng of .. 329 

Biidlra stricture of urethra . ' 544 

Bngbt's disease, diagnosis from calculous 

anuria . . .. ■. 313 

-peritomtis with 384 

Bnlhant green in erysipelas .. 33 

Broca’s convolution, s.m. .. 367 

Binder’s dassification of bladder growths 328 

-cancer .. . .. . 66 

Bindle’s abscess 6 

Bronchial cardnoma 364 

Bronchlertasis .. .. 366 

Bronchography jn bronchiectasis .. .. 366 

Bronchus, roreig^ body in.360 

Brophy's iteration in deft palate 333 

Browne's operation m deft palate 

» » V X * 39 . 140) 344 

BiulaLog (see Ecchymoas) 

Bruit in sacculated aneurysm .. lai 

Bryant’s triangle, s.h .584 

Bubonocele.436 


'Bucket-bcndle' nqrtun of semihinar 
cartilage of knee ,. (Fig. 109) *43 

Bueign'e dfsease.30 

.-gangllonectomy in.134 

Bullet wounds .74 

Bunion . .. ,. i6e 

Burns . 33 

— shock due to .. ■.88 

Burse .. .. .. 70 

— diseases at .z6o 

— psoas, inflamed, diagnoais from tuber* 

culous hip ,.366 

— special.i6x 

Bursal cysts of neck .350 

Bursitis .; 160 

— m gonorrhoea. .. 44 

Bursting of chrome abscess .. .. 8 

— fractures of skull .. . .. 393 

Butlin’s operation in leucoplakia of tongue 337 


376 

47 * 


Cachexia in breast cancer .. 

— carcinoma of rectum. 

— malignant disease of kidney ., 

— struimpnva . 

Cecal tumour, diagnosis from local suppur¬ 
ative peritonitis .396 

— volvulus.435 

Cecum, anatomical .449 

— rupture of, m carcinoma of cDlcn .. 461 

— S.M. .. .. • .. 576 

Calcaneo-cuboid Joint, s.m. .. 390 

Calcareous degeneration of arteries .. 117 

— tubes in fracture repair . .. 182 

Caldfication in repair of fracture .. 180, 183 

Calaum carbonate calculus . 307, 508, 509 

— oxalate stone in bladder .. 530 

— salts in hemophilia.iia 

Calculous anuria.311 

-diamosis from retention .. 333 

Calculus, bihary (see Gall-stones) 

— m bidder diverticulum, diagnosis from 

urtenc calcidus .320 

— pancreatic . . 490 

— prostatic.337 

— renal . (Ftg. 179) 31^ 

-diagnosis from cancer .. .513 

-tuberculosis .. .. . 507 

— salivary. 338, 343 

-inflammation around, diagnosis 

from epithehoma .. 340 

— ureteric.520 

-causing ureteritis.319 

— vesical (Ftg. i8r) 339 

-diagnosis from new growth .. 339 

CaUiper splint, Thomas’s walking (Fig. 73) 303 
Callus in repair of fracture z8o, (Ftg. 53) xSz 
Calmette’s opbthalmo-reaction m tuber¬ 
culosis .38 

Calomel in syphilis .. 47 i SS 

Calv6’s disease (Fig. 100) 333, 389 

-diagnosis from tuberculous hip .. 268 

Cancellous bone . ,, 314 

— osteoma.. .. 63 

Cancer (see also Cardnoma; etc.) 

— of bladder . 338 

-radium therapy in.69 

— brain, radium therapy in .. 69 

— breast .. (Ftgs. 149, 130) 374 

— — radium therapy m .. ■ 

— cervix uteri, radium therapy in 
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Cancer, ‘cbinmey-sweep'a’.S 5 o 

— of colon.460 

-diagnosis from roial tumours .. 314 

-tuberculosis of colon .. 460 

— m cuirasse .376 

— encephaloid .66 

— of head of pancreas.494 

-diagnosis frcm carcinoma of 

bite'duct .489 

— -chronic pancreatitis .. 40s 

-gall-stones .. 483 

— kangri .380 

— of mouth, radium therapy m , .. 68 

— oesophagus .349 

— rectum. (Ftg. 173) 469 

-radium therapy in , .. .. 349 

— treatment of .. .. .67 

Canoerous stricture of intestine (Fig. 165) 431 

Cancrwi oris . 21 

Capj operator’s . 81 

Capillaiy haemorrhage .111 

— n»vi .131 

Capsular lesions of brain.312 

Capsule In congenital dislocation of hip 

(Ftg. 107) 340 

— of Joint in tuberculous disease 233 

— internal, of brain, symptoms associated 

with . . .. 313 

Carbolic as an antiseptic . . .. 81 

Carbon dioxide deficiency m blood in shock 86 

-and oxygen in shock ,. 90 

-solid, in capillary naevi . 131 

Carbuncle ... 31, 133 

— of kidney 303 

Carcinoid 01 appendix . . 397 

Carcinoma (see also Cancer) (Ftgs. 22-24) ^5 

— of appendix .... 397 

— bile-ducts ... . 489 

— bronchial .... . . 364 

— of cramal bones.. . 304 

— diagnosis from diverticuhtis of colon 457 

— duct, of breast .. . (Ftg. 148) 373 

— due to impacted gall-stone .. 482 

— of gall-bladder ... 488 

— kidney .... 514 

— liver .. , . . 488 

— parenchymatous, of lung 365 

— of prostate ,. .. 541 

— sebaceum .. .. 137 

— secondary in bone .. 230 

— of stomach .. ,. (Ftg. 160) 412 

-from chronic ulcer .. . 410, 414 

— testis .... .559 

— thyroid. .. .. 358 

Cardia, s.m.. 576 

Cardiac (see also Heart) 

— embolism . .128 

— failure during arussthesia .. , 97 

-signs of .. ..370 

— orifice, carcinoma of stomacb obstruc- 


mg .414 

Cardiolysis. . 370 

Cardiospasm. .. .. 348 

Cardiovascular changes in tertiary Syphilis 30 

Caries (see tUso Tuberculosis) 

— of bone .. .. . . 213 

— fungosa. ,. 213 

— neraotica. .215 

— sicca .. .. . .. 215, 3*1 

— spinal (see Pott's Disease) 

— superficial .220 


PAGE 

Caries suppurativa.213 

— syphilitic.223 

— in tertiary syphilis .30 

Carotid artery, sm. .. 370, 374 

Carpus, tubercle at back s.u.584 

— tuberculous disease of.221 

Carrel-Dakln method m prevention of 

wound infection .85 

Cartilage.214 

— in acute arthritis .349 

— changes in tuberculous joints 233, 234 

— fractures, repair of .. .. i8x 

— tumour (see Chondroma) 

Cartiladnous bodies in joints .. 360 

— deviation of septum nasi .. 329, 331 

Caseation in tuberculosis.36 

Caseous foci in bone .. 220 

— tuberculosis of kidney .. 506 

Casom’s reaction in hydatid disease .. 71 

Castration m new ^wths of testis .. 559 
Catarrh in destruction of indammatory pro¬ 
ducts .... 2 


— vesical, in cystitis . ,. 527 

Catarrhal colitis . .. .. 453 

— otitis . . . 317 

— rhlmtis . ... 331 

— ulcers in colitis .. ,. 454 

Catgut for ligation in aneurysm ., ., 124 

— ligatures, sterilization of .. .. 83 

— regulations re manufacture of 84 

Catheterization in operation wounds of 

ureter .519 

— prostatic enlargement . 539 

— retention of unne .. 534 

— uretenc, in renal calculus 510 

-ureteric calculus . ,. . 521 

Catheters, stenhzntion of . . 83 

Cauda equma, injury of .. .. 151 

Caudate nucleus, symptoms assoaated 

with . . ... 313 

Caiisalfla, sympathectomy in ,. 15S 

Cauterization in hydrophobia .. .. 38 

Cautery to arrest haemorrhage .. 107, no 

Cavernous naevi . 65, 131 

— lymphangioma . ... 63 

— sinus, injunes and diseases of .. .. 143 

-thrombosis . . .. ,. 316 

Celluhtis . . .27 

— diagnosis from erysipelas . . 32 

— ischiorectal .466 


— pelvic ^. .. . ., . 526 

— of scalp ... ... 291 

Cellulo-cutaneous erysipelas . 32 

Cementome .. . . 337 

Central canes of spme (Ftg. 124) 283 

— nervous system, nerve injury affecting 140 

Cephalalria due to head injury .. 301 

— syphilitic .. 50 

Cephalbaematoma . .. 291 

Cephalhydrocele, traumatic . 291 

C^halic vein, s.m. ... .. 382 

Cephalo-tetanus .36 

C^bellar abscess. 317 

— — from otitis media .. . 319 


Cetebello-pontine tumours .. 308 

Cerebellum, locaUzatioa of symptoms in 313 

Cerebral abscess from otitis media .. 319 

— causes of syncope .90 

— compileatioas in nasal sinusitis ., 333 

— compression, diagnosis from hemor¬ 

rhage .105 
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' FACE 

Cerebral oonciuskMi, diagnosis from hamor- 
rhage.105 

— cortex, facial nerve injury in .. .. 145 

— hemisj^ere, s.u. .567 

— laceration, diagnosis from subcranial 

bsmorrh^e.300 

— lesions In bead injuries.. .. 295, ag6 

— localuation .. ., (Ft^. 131) 310 

— sinus thrombosis frmn otitis media .. 319 

-- infective .315 

Cerebrospinal fluid discharge m basal frac¬ 
tures .295 

Cervical (see also Neck) 

— abscess, diagnosis &om torticollis 

— cellulitis. 

— rib 

— spine, injuries of . 

Cervix uteri, cancer of, radium therapy in 
Chancre . 

— of anus. 

' hip •• «. ** ■■ 

— penis, diagnosis from epithehoma 

— tongue .. . 

— urethral, diagnosis from gonorrhoea 
Cbaoul’s techmque in X-ray therapy in 

cancer 


Charcot's disease 


147 

280 
68 
46, 47 
469 
320 
549 

338 
41 

67 


(Fig. no) 258 


18, 


-dia^osis from chronic synovitis 

— intermittent fever m gall-stones 

— joint m tertiary syphilis 
Chauffeur’s fracture 
Chemical causes of shock .. 

— gangrene ... 

Chemicals in destruction of bacteria 

— effect on tissue vitahty 
Chemotherapy (see also Sulphonamides) 

— in infective osteomyehtls 

— pyelonephritis. 

Chest in adenoids. 

— Hirschsprung's disease 

— surgery of . 

— wall swellir^ diagnosis from cancer 

Cheyne-Stokes breathing in cerebral com¬ 
pression .. . 297, 

Chimney-sweep’s cancer 
Cbloretcme m preparation for operation 
Chloroform anaesthesia 
Chloroma 

Choked disc in cerebral localization 
Cholecystitis 

— with stone in gall-bladder 

Cholecystography. 

Cholecystostomy in gall-stones ,. 

Cholera, dla^Tukis mom acute intestinal 

obstnictum 
Cholesterosis 

Chondroma. 

— amputation in .. 

— of kidney 
Chordee m gonorrhoea 
Chordotomy 

Chonon carcinoma of testis 
Chonon-epithelioma 
Choroiditis In secondary syphilis 
Chromocystoscopy in renal insufficiency 

322. 523 

Chiomopbobe adenoma of pituitary 
Chronic abscess of breast .. 

— -diagnosis from cancer .. 

— in ostemnyelitis .. (Fig. 99) 217 

— appendidtis .397 


6r, 


247 

480 

50 

196 

87 

21 

82 

81 

218 

502 

334 

451 

362 

377 

298 

550 

97 

94 

64 

310 

477 

480 

482 

483 

420 

477 

228 

560 

516 

42 

290 

.559 

67 

49 


309 

372 

377 
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Chrosilc arthrids, gummatous 256 

— <mtltis.526 

— dilated ureteritis .. • • S19 

— enqiyema .. ,. :. 366 

— epididymitis .336 

— gastric ulcer .. (Ftgs, 138, 139) 403 

— intestinal obstruction .. 416, 4x7 

-becoming acute.419 

— intussusception.429 

— ischiotectm abscess .466 

— mastoiditis . 318, 372 

— meningitis .3x3 

— monarticular arthritis.237 

— osteomyelitis. .. 316 

— osteoperiostitis.219 

— pancreatitis . 491, 49a 

— parotitis . 343 

— jiennepbntis.30X 

— pentoneal effusions .38^ 

— pentomtis . , .. .. 384 

— pharyngitis .346 

— pleural effusion.363 

— polyarticular arthritis .. .. 257 

— prostatitis .. . .. ,. 536 

— rhinitis .. 331 

— sigmoiditis . .438 

— superficial glossitis ^.336 

— synovitis . 347 

-syphUitic .256 

— thyroiditis .35a 

— tonsiUitis . .. 345 

— ulceration of leg, amputation in ., 360 

— vaginal hydrocele 532, 334 

Chylous ascites and hydrocele . 132 

Cicatridal contraction in duodenal ulcer .. 411 

— stricture of mtestine.431 

Cicatrizatiou in tuberculosis .. .. 36 

— wound healing .. . . ., 76 

Circulatory changes in cerebral compression 297 

Circumcision in phimosis.348 

Circumflex artery, postenor, s m. . 382 

— iliac artery, s.m 378 

— nerve, injury of . .. .. 148 

-— m fractures of humerus .. *93 

-S.M ,. .. 58a 

CircumsLTibed traumatic aneurysm ., 125 

Cirsoid aneurysm . . .. 63, 132 

-of scalp .303 

Citrated blood for transfusion .. ., 108 

Civiale’s urethrotome in stricture of urethra 346 
Clamps in arrest of hiemorrhage .. . 107 

Clavicle, dislocation of .. .. 234 

— fractiues of .189 

Claw-foot. (F»g. 50) 175 

Claw-hand in ischaemic paralysis (Ftg. 41) 158 

— median and ulnar paralyw (Fig. 34) 130 

Cleft palate .. . (Figs. 134-140) 322 

Climate in aetiology of liver abscess .. 484 

— as factor in renal calculus .. .. 500 

-vesical calculus .330 

— in relation to rickets.223 

— treatment of adenoids.334 

Cloaca 2x6 

Closed basal fractures of skull .. .. 294 

— ether axiaesthesia .93 

— fractures .i 79 

Clover’s inhaler for ether anaesthesia .. 93 

Gub-foot . (Figs. 46-49) 170 

Qub-taand.xo6 

C utton’s joints ,,« ,. .. 255 

Cmignlation necrosis in Inflammation .. s 
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Cocaine Ji;^(]ioch]Gride as local anaesthetic loo 

— aimal amastbetic .lo* 

CoOm» ftactiires oi .i 99 

Code’s epentioo in stricture of urethra ,. 54 ” 
Cook-iip splint in museu/ospirai paralysis 

(Fig. 31) 149 

Cdeliac axis, s.v. .... 5 /'° 

COhnheim’s ‘inclusion’ tbeoiy of malig¬ 
nancy .. .60 

Cold abscess in tuberculosis 50 

— in arrest of hsmorrhage .. X07 

Coley's fluid in endosteal sarccana .. ajo 

—• — sarcoma .64 

Colic, abdominal, diagnosis from peri- 

tmiltis.383 

•— biliary, diagnosis from appendicitis 396 

— -renal calculus .. .. 310 

— gall-stone .480 

T- In intussusception .. 436 

— lead, diagnosis from gall-stones .. 482 

— in movable kidney .498 

— renal, diagnosis from appendicitis .. 396 

-gall-stcmes.482 

— in renal calculus .309 

Colitis 433 

— diagnosis from 'ocal suppurative 

peritonitis .396 

— membranous, diagne^s from intus¬ 

susception . 420 

— muoomembranous, diagnosis from gall¬ 

stones .483 

— polyposa.455 

Collapse in intestmal obstruction by gall¬ 
stones .430 

— — strangulation .432 

— renal injuries.499 

— wounds of liver.476 

Collateral ligaments of knee, rupture of 244 
Colles’s- fascia, extravasation of urine and 347 

— fracture . .. .. {Figs. 64, 63) 194 

— law in hereditary syphilis .. .. 31 

CoUiouative necrosis in inflammation 1 
Colloid carcinoma of breast .. 377 

Cdon, cancer of, diagnosis from renal 

tumours . 5^4 

— cancerous stricture of .. (Ftg. 163) 431 

— diseases of .. {Fig. 171) 449-464 

— obstructuxi of, diagnosis from small- 

gut obstruction .419 

— S.M. .376 

— volvulus of .. .. (Fig. 163) 423 

Colostomy in cancer of colon .. 463, 464 

-rectum . .. 47* 

— Inguinal, in Stricture of rectum .. 468 

— in Stricture of intestine .. 43 x 

— syphilis of rectum .469 

— ulcerative colitis . 455 

Colour changes in gangrene 16 

Columnar-ceUed catemoma 66 

-of stomach. 4^3 

Coma in intracranial tumours .. 307 

Comnunuted fractures .179 

-repair of .. {Fig. 53, h) rSi 

Common bile-duct, calculus In .. 481, 483 

-wounds of. 47 j^ 

Comptement-fixation tests m s)rphilis .. 43 

Complete dislocatiODS .aja 

Comidexioa in liver abscess .. 404 

Conmlieated basal fractures of skull .. 395 

— dulocationa .. •.aja 

— fieactims .. .x 79 


^ . Mm 

Composite odontome .. ,. <. 307 

impound diriocations. 

— fractuies of cxanial vault >. •. 293 

— palmar ganglion .t6o 

Compression of arteiy in aneutym ., laa 

— cerebral .. ^ • • . • • SP®* *97 

_diagnosis fimn hamonhage 103 

— fractures at ankle .. .. axo, aia 

-of spine a74, (Ftgs> 1x9, xao; a75 

— in fractures of skull..394 

— signs in bxain abscess .. .. .. 3x7 

Concretions in appendix.393 

Concussion m basal fractures of skull 393 

— cerebral, diagnosis from hnmorrhage X03 

— in factures of skull.294 

— head injuries.296 

— of spinal cord. .278 

Condylar fractures of humerus .. ., 193 

-inferior maxiUa .189 

Condyle, excision of, in inability to open 

mouth.328 

— of femur, separatlcm of 203, {Fig. 86} 206 

Condylomata, anal 469 

— m secondary syphilis.48 

Congemtal abnori^tles of bladder 328 

-kidney and ureter.497 

-spleen .494 

-testis .. (Fig. 183) 530 

— angioma of hver .. 488 

— contraction of fingers.r66 

— coxa valga .r68 

— cystic abscess of kidney .. .. 517 

— cysts of neck . .. (Fig. 146) 330 

-suprasellar region ,. .. 310 

— dislocation of hip {Figs. 105-107) 239 

-diagnosis from tuberculosis .. 368 

— diverticulum of bladder ,. 53a 

— flat-foot ,. .. .174 

— hernia.433 

— hydrocele .70 

-diagnosis from inguinal hernia .. 438 

— hydronephrosis.503 

— inguinal hernia. 436 

— macFOchelha .. 320 

— malfonnations of oesophagus .. .. 347 

-rectum .463 

-tongue .333 


— movable hver.487 

— pancreatic cysts .493 

— phimosis.340 

— pyloric stenosis .. .. (Fig. 157) 401 

— scoliosis .. .. .163 

— stricture of intestine .. ., ,. 43a 

-ureter .520 

— syphibs.{Figs. 17, 18) 30 

-of bone .222 

-testis . 336 

— tahpes. 170, 172 

— torticoUis .X63 

— umbilical heima .443 

— vaginal hydrocele .. 55a, 534 

Congestive stricture of urethra ., .. 343 

— ulcer .X3 

Conjunctivitis, gonorrhoeal .. .. 43 

Constipation m acute Intestinal obstruc¬ 
tion .418 

— cancer of cdkm.462 

— chtoolc Intestinal obstruction .. 4x9 

— amgebital pylmio stenosis .. 401 

— divertkohttt of cokqDi .. .. 436 

— due to teeal aceomolatioin .. 434 
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Cemtipatlob Hitiohqinio|;*a 4 i 8 eaBe 451, 4ss 
iatesUikal obstruotioa by gall-stones .« 

— mnoomembranoua colitis 

— paooeatitis 

— perinephritis 
strangulated henda 

Continuous dnp blood transfusion 

— saline in h^orrhage 
Contraction, Dupuytrai’s 

— of fingers, congenital 

— rupture of muscle 

< Contractile, Volkmaun’s (Pig. 

Codtie-coup m cerebral contusion 
Contused lacerated wounds 
ContU8ion(8). 

— of abdomen . 

— cerebral . . 

— and fracture of neck of humerus 

— in fractures 


430 
4 S 3 

491 

501 
446 
109 
X08 
167 
166 
156 
158 
497 
73 

72, 113 
380 


41) 


296, 


297 

190 

179 


— of liver.476 


in 


{^* e - 45) 
I dislocation 


nerve injury due to 
ConvuJstons in brain lesions 
Coracoid process, fractures of .. •., 

-s.u. 

Corns .. ., ,. 

Corona radiata, facial nerve injury in 

Coronary occlusion . 

Coronoid process of ulna, fractures of 
Corpora quadrigeiuina, symptoms associ¬ 
ated with 

Cortical bone-graft m non-union of fractures 

(Ftg. 58) 

— lesions of brain .. 

Costo-transversectomy in paraplegia 

Pott's disease 
Costal abscess 

Cough in gcutre .. .. 

Coiinter-irntation in inflammation 

Courvoisier’s law. 

Cowpentis in gonorrhoea . 

Coxa valga 

— vara 

-diagnosis from congemtal 

of hip . 

-tuberculous hip 

Cradced nipples 

Cramal bones, diseases of. 

-syphilis of . 

-tuberculous disease of 

— complications of otitis media {Ftg. 132) 

— defects in congenital sypbihs 

— nerves, injury of 

— osteomyelitis from cellubtis of scalp 

— vault afiected in tertiary syphilis 
Craniectomy, partial. In intracranial tumours 308 

Cramofhbes. 222 

Cramotomy, osteoplastic, in intracranial 

tumours .. 308 

Cranium in Paget’s disease . .. 227 

— rickets.223 

— 9 .M. . .. 587 

Crepitus m fractures .z8o 

Cretinism in thyroid atrophy .. 352 

Cricoid cartilage, s.m. .. 372 

Crdhn’s disease .460 

Cruciate ligaments of knee, rupture of .. 244 


119 

3X2 

190 

580 

136 

143 
369 
193 

313 

18S 

3x2 

289 

8 

354 

4S1 

42 

168 

167 

240 

268 

371 

304 

222 

221 

318 

31 

144 
291 

50 


— nerve, anterior, injury of 

'' SiMb • • • -» • • • ■ 

Cras cerebri, symptoms associated with ., 


568 

313 


MitO) 

C^ush hyndroDM .. 

Cctidiing of bone.m 

Crutchpalsyinfraotutes ,, .. ,. ZI4 

Crystdluxia, diagnosis frott renal cakului 5S1O1 

— in pancreatitis .. .. .. ..492 

Cushing’s syndrome ,.309 

Cut throat.330 

Cutlde coveting scars . 77 

Cyanosis in pancreatitis.491 

Cydopropane anaesthesia.100 

Cyst(s) .70 

— sracfanold .300 

— baker's. r 6 i, 447, 93a 

— blood {see Blood Cysts) 

— of breast. 

— — diagnosis from cancer 

— dental ., .. 62, {Ftgs. 141, 

— denndd {see Dermoids) 

— hydatid {see Hydatid Cysts) 

-"in bone . . 

— of kidney . 

on lip •• - 

— of liver .. . . 

-simple, diagnosis from hydatid .. 

— lymphatic . 

— of neck. (Fig. X46) 

— ovarian^ diagnosis from hydatid 
-torsion of, diagnosis from peritonitis 

— over arteries, diagnosis firom aneurysm 

— pancreatic . 

> — parasitic, of mouth and tongue 

— retention {see Retention Cysts) 

— of right kidney, diagnosis from hydatid 

— sebaceous 

-of penis 

-scalp. 

— simple, of bone .. 

— of spleen 

— stomach 

— suprasellar region, congemtal 

— thyroglossal . 338, 

— urachal. 89, To, 

Cystectomy in new growths of bladder .. 
Cystic abscess of kidney, congenital 

— adenoma of liver . 

-thyroid ' . 

— disease of kidney, congenital .. 

-liver, multiple . 


.. 37a 
.. 378 
142) 326 


428 

5*8 

34 r 

479 

486 

83. 

JS 

38a 

xsr 

493 

338 

486 

138 

549 


-testis .. . 

— duct, stone m. 481, 

— — wounds of. 

— hygroma. 

- of neck . . 

Cystioercus cellulosa . 

Cystm calculus .. .. 307, 308, 

-in bladder. 

Cystitis ., 

— diagnosis from ureteric calculus 

— in gonorrhesa .. .. .. 

— papilloma of bladder. 

— prostatic enlargement. 

— stneture of urethra .. .. 344, 

Cysto-adenoma of breast. 

Cysto-diatheimy in papilloma of bladder 
Cystoscopy in prostatic enlargement .. 339 

— renal calculus.310 

-tuberculosis.506 

— vesical calculus ,. . .. - - 53* 

Cystotomy m retention of unne .. .. S 34 

— suprapubic, in rupture of urethra .. 342 

-Vj^cal calculus .532 


493 

4*2 

310 

330 

323 

328 

5*7 

487 

358 

Jg 

70 

483 

85 

330 

7 * 

309 

530 

526 

320 

5tl 

338 

345 
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INDEX 


l^ACTYLITIS, tuberculous •.. 230 

n altin *« solution as an antiseptic .. 83 

Daad]r*s operation m bydroc^halus .. 313 

Dearness in congenital syphilis 3a 

— otitis media.317 

Deal-runner’s shoulder 160, 161 

Death due to acute arthritis .. 248 

— — chronic abscesses. 8 

— — concussion.296 

— in goitre operations ., .. 333 

— mangnant thyroid .339 

Debility, Infection and .80 

— in relation to shock.87 

Deciduoma malignuin .. .. 67 

Decompression in intracranial tumours . 308 

Deep sensation, nerves of . >139 

Deformities . ., {Ftgs. 43-52) 163-177 

— in dislocations . .233 

— fracture-dislocations of spine ,. . 274 

— fractures.180 

— spinal carles .285 

Degeneration of arteries .117 

Dense bone . 214 

Dental cysts and tumou's 62, (Figs 141,142)326 

— nerve, inferior, s,h. v* 37*^ 

Dentigerous cyst ., {Ftg. 142) 326 

Depressed fractures of cramal vault 

{Ftg. 129) 293, 294 

Derciim’s disease. 61 

Dermoid(s). 6g ‘ 

— diagnosis from sebaceous cyst . ., 138 

— of door of mouth , 338 

— Uvar 479 

— mediastinal . 364 

146) 350 


— of neck. {Ftg 146 

— scalp . 

— in spina bifida occulta . . 281 

Desmoid tumour . 

Desoxycorticosterone m shock 

Dettol in sterilization of sharp instruments 
Diabetes . 

— infection and. 

Diabetic endarteritis iiS 

— gangrene . 

Diaphragm, s.m. 

Diaphragmatic herma 
Diaphysectomy m infective osteomyehtis 
Diarrhoea in acute intestinal obstruction 
-Intussusception 

— cancer of colon ... 

— carcinoma of rectum . 

— Hirschsprung’s disease .. 

— pancreatitis .. .. 491 

— sapraemia 

— tuberculosis of colon . 

— ulcerative colitis 
Diathermy to arrest hamorrhage . 

— in papilloma of bladder 

— removal of tongue . 

Diet after anasthesla . 

— in gonorrhoea 

— hamorrhage . 

— Hirschsprung's disease 

— muoomembranous cobtis 

— prostatic enlargement. 

— rickets. 223, 

— stricture of intestine. 

— tuberculosis . 

Difiu^ aneurysm ,. '. 

— ascites. 


.. 303 
281, 283 


115, 117 
19 

574 
.. 4*3 

itis 219 
ion 418 
428 

.. 463 
.. 470 
.. 451 

491, 492 


Diffuse hydrocele of cord.333 

— periostitis .2x6 

— peritonitis with appendicitis .. 395, 306 

— syphilitic hepatitb .488 

— traumatic aneurysm ..126 

— tuberculous osteosclerosis .. .. 22 X 

Digestive disturbances due to faecal 

accumulation.434 

-in hver abscess .485 

Dilatation of colon, idiopathic .. .. 431 

-ganglionectomv in .. .. 134 

— in fibrous stricture of rectum .. .. 468 

— of stomach, acute .402 

-diagnosis from cancer ,, .. 413 

— strictures {see Bouginage) 

Diphtheritic laryngitis .361 

— rhinitis.33X 

Dlplococcus Intracellularis in idiopathic 

meningitis .3x4 

Direct inguinal hernia .. .. 436, 437 

Disc, optic, choked, in cerebral localization 3x0 
Discs, Intervertebral, abnormalities of .. 389 


Dislocated articular process of 


pine 

{Ftg. 118J 373 
Dislocation(s) .. (Ftgs. X03 109) 232 

— in acute arthritis . 248 

— diagnosis from sprains . .. . 231 

— in fractures .180 

-at ankle . . (Ftg 91) aio, 312 

— of hip, congenita], diagnosis from 

tuberculosis .. .. 268 

— nerve injury due to .. 139 

— of penis. ,. 548 

— spine 277 

— tendons .. 156 

— in tuberculous disease of joints .. 253 

-hip .... 266 

Dissecting aneurysm .. .. 125 

-from atheroma .. .. 116 

Distension in acute intestinal obstruction 418 

— asates . .. ... 386 

— chrome intestinal obstruction 419 

— cysts .. 70 

-of breast . . .. 372 

— due to faecal accumulation .. . 434 

— epigastnc, in acute dilatation of stomach 403 

Diverticuhtis of colon .. (Ftg. 171} 453 
Diverticulum of bladder . .. 532 

-calculus in, diagnosis from ureteric 

calculus ... . . 320 

— colcm .. . . . 453 

— false, causing strangulation of gut .. 422 

— hernia of . 446 

— Meckel’s, strangulation of gut due to 421 

— propulsion, of pharynx .347 

— traction, of cesopha^s .. .. 347 

Divinyl ether azuesthesia. 99 

Dogs, rabies in .38 

Dorsal dislocation of hip.238 

— spme, injuries of .280 

Dotsabs peak, 8.11. 386 

IDouble perns .348 

— ureter. 497 

Drainage in empvema .363 

— incised wounos . 7* 

— postural, in bronchiectasis .. ., 366 

— of subphtenic abscess.390 

Dressinn in chronic ulcer.Z4 

— steruizatloa of. 79 64 

DnU guide for hailing In fractuH of femur 

nedc. {Fig. 70) 200 


















INDEX 


IMoker’s apparatus in Infantile paralysis 

{Fig. 39) 143 

Drugs la appendidtla .396 

— cystitis.337 

— Hilsdispnuig's disease .. 43s 

— prostatic enlugement.339 

— renal calculus.511 

— rickets 333 

— trigeminal neuralgia.143 

Dry gangrene .. 16, (Fig. 7) 19,30 

Duct carcinoma of breast.373 

— papilloma of breast ., (Fig, 148) 373 

Dumb-bell neurofibromata .' 364 

Duodenal obstruction in acute dilatation of 

stomach .403 

— ulcer .. .411 

Duodenojejunal fossas, henna into 

(Ftgs. 161, 162) 433 

Duodenum, s.h.376 

Dupuytien's contractions.167 

Dying, intussusception in . .. . 436 

Dysentety, diagnosis from intussusception 420 

— in tropical Uver abscess .. ,, 484 

— ulcerative colitis due to . . 434 

Dysmenorrhoea, presacral neurectomy in 153 
Dyspepsia, simple cbromc, diagnosis from 

cancer of stomach . 413 

Dyspeptic glossitis . .. 336 

— ulcers of tongue , . ,. 337 

Dyspncea due to goitre . . 354 

— m fractures of spine .. 375 

— wounds of lung 363 

Dystrophia adiposogeni tails , .. 309 

Dysuria in renal tuberculosis .. 306 


£/AR(S) in adenoids 

— bleeding from in basal fractures of skull 

— discharge from, in brain abscess 
Ecchondiosis 

Ecchymosis ... . . 

— in fractures . . 

— hamophiha 

— renal injury 
Ectopia testis 

-diagnosis from inguinal hernia 

— vesicai ... 

Ectopic kidney 
Ectrodactylism 

Eczema, diagnosis froiu erysipelas 

— of mpple .. 

— In varicose veins • . 

Eczematous ulcer . 

Egg-shell crackling in mucocele 
-myeloma 

Eighth nerve and its centres 

Elastic extension in tuberculous joints . 

Elastoplast in fractures of ankle .. 

Elbow, diseases of . 

— dislocation of 

— displaced m dislocated shoulder 

— lymphatic glands at, s m 

— miner’s .. 

— S.M. .... 

Electrical burns 

— reactions in muscle in nerve injury 
Electrolysis In cavernous nsevi 
Elephantiasis aiabum 

Eleventh nerve injury 

Embolectomy .. . 

— In embolic gangrene. 


Embedio arteritis 
— gangrene 


—- in aetiology of gastric ulcer .. .. 406 

— atheroma.. tzfi 

~ fat, resembling shock.90 

— pulmonary 370 

-in wounds of liver.47fi 

Emphysema in wounds of lung 363 

Empyema, acute.363 

— chronic. . .. 366 

— diagnosis from spinal caries .. .. 387 

— neoessitatis .. .. 363 

— in woimds of lung .. .. 363 

Encephalocele ,. 306 

Encephalography.308 

Encephalold cancer .66 

-of breast .. ,. .. 377 

Enchondroma . .. 62 

Encysted hydrocele of cord ., .. 352 

-testis and epididymis .. 352, 534 

— tuberculous peritonitis.383 

Endarteritis deformans.113 

— obliterans Z13 

Endemic nature of goitre.333 

Endocarditis in gonorrhoea .. .. 44 

Endocrine disorders, hypertrophy of 

tongue in 333 

Endoscopic resection in carcinoma of 
prostate . .. 541 

Endosteal sarcoma . 230 

Endothelioma , .. 64 

Euemata in fiscal accumulation . .. 434 

— Hirschsprung’s disease * .. 432 

— intestlnm obstruction . 420 

— - reduction of intussusception, abandon¬ 

ment of ^ ... 4>9 

Knienc acute arthritis .230 

—■ intussusception . . .. . 426 

— volvulus .. . . .. .. 4*5 

Enteritis in woolsorter’s disease .. .. 38 

Enterocele 435, 446 

Hnterocobc fistula in cancer of colon .. 463 

Enterolitlis causing obstruction .. .. 430 

Entero-peritoueal tuberculosis of colon 

459, 460 

Enterostomy In intestinal obstruction .. 421 

Eosinophil adenoma of pitmtary . . 309 

Ephedriiie m spinal anaesthesia .. .. 102 

Epicondyles of humerus, s.m .580 

Epicntic nerves 140 

Epidemic parotitis . 343 

Epididymectomy in tuberculosis of testis 359 

Epididymis (s/e also Testis) 

— cyst of .. . 70 

— hydroctle of . 552, 354 

— in tuberculosis of testis . 358 

Epididymitis ., . (Fig. 185, b) 555 

— gonorrhoeal 43 

Epigastric artery, s.m .. . , 578 

— pain and distension in acute dilatation 

of stomach . 403 

-in pancreatitis .. 491, 492 

-and tenderness in acute gastric ulcer 404 

— swelling in subphremc abscess .. 389 

Epiglottis, s M. .. .. 592 

Epilemy due to head injury .. 303 

Epiphyses, separation of.179 

Epiphyslai cartilage 214 

- -in rickets .. 224 

— coxa vara .167 


552, 354 
358 
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Bf^hystol vewelfl ia boae 3x4 

Splptiyais, lower, of femur, aeparatioa of 203 
•*- — humerus, separation of .. .. 192 

-radius, separation of 197 

— upper, of femur, separatko of .. 303 

Epiphysitis, syphilitic .aaa 

Epiplocele .. .435, 446 

Eplptopexy in ascites .386 

Epispadias .. ■.349 

Epistaxis. .. 104, 334 

Epithelial odontoma .. 63, 330 

Epithelioma of anus .469 

— diagnosis from syphibs 47 

— from chronic ulcers .13 

— of jaw.336 

— lip 330 

— nipple .371 

— penis 349 

— pharynx . 347 

— scalp .303 

— in scar tissue.78 

— of scrotum 550 

— skm, amputation in.360 

— squamous-celled .66 

— of tongue ,. .. {Etg. 143) 339 

— tonsil .345 

Epulis . 63, 333 

Erb-Duchenne paralysis.147 

Erb’s paralysis in anssthesia .. .. 97 

Ergot In arrest of hsemorrbage 107 

Ergotinine in luemophilia . .. ns 

Erysipelas .. .. 31 

Erythema migrans .. .. .. 336 

— nodosum, diagnosis from erysipelas , 32 

— in secondary syphilis .. « .. 47 

— solare, diagnosis from erysipelas .. 32 

Esmarch’s bandage in aneurysm . 123 

— (^ration in inability to open mouth .. 328 

EtbamoUn injections in varicose veins .. 131 

Ether aniesthesia . ■ 93 

-comparison with chloroform .. 95 

-intratracheal .. 98 

Ethmoid, syphihs of .222 

Ethmoiditis ... . 332 

Ethyl chloride anaesthesia.93 

-spray loi 

Evipan sodium anaesthesia .. .. 99 

Ewuig’s sarcoma ... . 230 

Exanthemata, diagnosis from eryripelas .. 32 

— hyperacute, diagnosis .. .. 34 

Excretion m relation to vital resistance of 

tissues .. .80 

Exercise in faecal accumulation .. 434 

Exophthalmos in Graves' disease .. .. 337 

Exploratory operation In cancer of colon 463 
Extension in ^uang dislocated shoulder 237 
Extensor brevis dlgitoruni, s.m. .. 390 

External biliary fistula .. 483 

— direct inguinal hernia . . .. 436 

— hydrocephalus.308 

— piles .473 

— popliteal nerve, injury of .. .. 13a 

— rotation fractures at ankle {F*g. 88) 210 
Extra-articular arthrodesis in tubmulous 

hip {Ftg. 114) 2^^ 

Bxtracapsular fractures of femur .. 201 

Extradural abscess.3x4 

— hSBUioirhage.. • >99 

— qrinal tumours. 280, sex 

Extramedullary spinal homorrhage .. 278 

Extraperitoneal rupture of bladder .. 326 


Extraperitoneal tul^tfeiilc obteesses 
Extravasation of uiue 

-due to renal injury .. 

-in rupture of bladder 

-urethra. 

Exudation in inflammation 
Eyes, in Graves’ disease .. 

— seamdary affections of, In syphilis 


VAOS 

aflKOSMS 387, 386 
.347 


.. 300 
.. 538 
54a, 346 


Face centres, s.ii.367 

Facial artery, a.u.370 

— erysipelas .32 

— nerve, injunes of . • 145 

-S.M. ..370 

^ paralysis 143 

Facies of congenital syphilis (Ftg. ,17) 33 

— m shock . .. 88 

Pascal accumulation causing obstnictron 433 

-diagnosis from permephritis . 50Z 

-renal tumours .. 314 

— fistula after appendicectomy .. 397 

— — in carcinoma of colon .. .. 461,463 

— pus in perinephric abscess .. .. 30X 

— vomiting m intestinal obstruction .. 4x8 

Faces in cancer of colon .. 483 

— chronic intestinal obstruction ,. 4x9 

-pancreatitis . 493 

False acetabulum in congenital dislocation 

of hip .. 240 

— ankylosis ol joints .. 360 

— diverticula causing strangulation of 

gut 433 

— epulis .... 323 

— incontineuce of unne . .. 333 

— passages due to bouginage m urethral 

stneture .. .. 545 

Fascia, CoUes’s, extravasation of unne in 

relation to . . .1 . 547 

Fascial space infections (Figs. 10, 13-13) 3X 

Fat embohsm . 12S 

-resembling shock .. . .. 90 

— necrosis of breast .. 373 

-in pancreatitis .490 

— tumour {see Lipoma) 

Fatty degeneration of arteries . xi7 

Faucial erysipelas 32 

Feeding in tetanus .. . . ■ > 

Femoral artery, s.m. .386 

— glands, S.M .588 

— benua ,. .. {Ftg. 170) 440 

-diagnosis from inguinal . 438 

— ring, S.M. . .588 

Femur, fractures of {Ftgs 68‘-86) 199 

— head in congemtal dislocation of hip 340 

— osteotcxny of shaft, in genu valgum 169 

— tuberculous hip {F‘*gs. iii, 113) 263, 366 
Fever(s) {see also Temperature) 

— acute arthritis due to . .. . 248 

— chrome pancreatitis.492 

— pyaemia .. 33 

— rheumatic, peritonitis with .. . 384 

— in syphilis 47 

— tuberculous disease of bone .. .. 221 

— typhoid, liver abscess due to , .. 484 

— imnary, due to bougmage in urethral 

stricture . .343 

— m wound infection.33 

Fibrinous bodies in jomts.360 

Flbro-adenoma of breast. 373 

-- diagnosis from cancer ,. .. 378 


461,463 
.. sox 
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FlbroblattosiB in fracture repair 
FibMAlasts in beollng of wound* 
nbtocystio diseaee « bone 
-jaw. 


racoc 
.. t8a 

a*6, aaS 
6a, 336 
.* *37 


-of teati* . 559 

Pibrdd bunftl*.x6i 

Fibrolipomatous perlnephtitia ,. 500-501 

Fibroma . 63, aaS 

— of kidney ..516 

— laiynx . 3 ®* 

— scalp .. .. •.303 

— tongue. 339 

Fibroearcomatous epulis.3*5 

Flbtosdeiotic peiinephiitis .. 300, 50X 

Fibrous ankyloas.361 

-in tuberculous joints .. .. 333 

— epulis . 3*5 

— nasal polypi .333 

— odontime .3*7 

— peritonitis, local . .. . 384 

— stricture of cesophagus 348 

-rectum . 468 

— tissue tumour (see Fibroma) 

— tuberculous pentonitis .. 383 

— ureteritis . .. 319 

Fibula, fractures of .. (Figs. 87, 93) 309 

— head ot s.m. 388 

— and tibia, fractures of 309, (Figs. 88-93) 3i<^ 

Fifth-nerve injury .143 


Fifth-nerve Injury 143 

Filana sanguinis hominis in lymphatic 

obstruction .... 132 

FmgeT(s), amputation of (Ftg. 188) 963 

— congemtal contraction of .. 166 

— maUet or hammer .. . 166 

— operations, anasthesia for .. 101 

— spring or snap . .. 166 

— terminal pulp space infection 38 

First aid in fractures .182 

Fissure in ano 468 

-complicating piles .. 473 

-diagnosis from carcinoma of rectum 471 

— of bone 179 

— occipito-panetal s.m.570 

— of Rolando, s.m . .. 567 

— sphenoidal, injunes and diseases of 145 

— ^Ivian, 5 M 5 ^ 

— of tongue in tertiary syphilis 90 

Fissured fractures of skuU (Ftg. 129) 293, 294 

— nipples .. .. 371 

Fistula in ano .. (Ftgs. 172-174) 466 

— bihary .... 483 

— in duodenal ulcer .. .. .. 411 

— facal, after appendiccctomy . 397 

-in carcinoma of colon . 461, 463 

— formation m tuberculosis of testis 558 

— perineal, in stricture of urethra .. 346 

— sahvary . . ... 343 

— and sinuses . ,. 10 

Fistulous symptoms in diverticulitis of 

colon . 436 

Flail foot. 172 

— shoulder.262 

Flat-foot . .. 174 

Flavine as an antiseptic.85 

Flattening of bridge of nose .. .. 329 

Flea-bitten kidney 503 

Flexor sheaths of middle fingers, s.m. 584 

— synovial sheath, common, s.m. . 584 

— tendon-sheaths of hand .. (Ftg. 12) 39 

Fluctuation in abscesses. 5 


PAO* 

Fbdd, asdtlc . 980 

— thnQ in ascites .. 4, .. 386 

Fluids la shook .. .. 90 

Focal signs in brdn abscess .. 3 x 7 

— symptonuk cerebral locallzatioa .. 31* 

Foerster's opoatloo .390 

Fatal adenbma of ttayioid .. 35S 

— rickets.3*4 

— syphilis.31 

Fator la epitheliana of tongue . 339, 34* 

FolUcular odontoma 63, (F^. 143) 3*6 

— phamgltls .346 

— umsil^ 344 

— ulcers In oc^tls .454 

Food absorption in colon.450 

— in relatun to pain In gastric ulcer .. 406 
Foot, amputation of .. (Ftg. lox, A) 364 

— clawed . (F^. 30 ) *75 

— dubbed .. (Ftgs. 46-49) xTo 

— dry gangrene of .. (Fig. 7) 35 


— dry gangrene of .. (Fig. 7} 25 

— flail .173 

— flat .174 

— immersion .34 

— madura . 59 

— oedema of, in perinephntis 301 

— perforating ulcer of (Fig. 6 ) 13 

— shelter. 34 

— 8 M. (Plate XHl) 59 X 

— sole of, pain in, in gonorrhaa .. .. 44 

Foot-drop In external popliteal paralysis 152 

Formnen, infra-orbltal, s.m .STo 

— ment^ 8.M. ,. .. 570 

— of Winslow, hernia into .. 433 

-S.M. 580 

Forceps arrest of hsemorrhage .. .. 107 

Forearm, amputatton through (Fig. 189 e) $62 

Foreign bodies m air-passages .. 360 

-appendix. .. 393 

-causing intestinal obstruction ., 430 

-gall-stones due to ,. .. 478 

-introduction of, in aneurysm .. 123 

-in lung wounds .364 

-nose.331 

-iBbophagus.347 

-stomach .. .. 400 

-urethra, diagnosis from gonorrhaa 4X 


1 paraljrsis X53 
..370 
.. 3?o 
.... 4*3 

.. * .. 580 

.. .. 107 

(Fig. 189 c) 563 
.. .360 


Forequarter amputation .. (Ftg. 190) 564 

Formalin as an antiseptic.83 

Forward dislocations of ankle .. 345 

-elbow .337 

-hip.338, 339 

FobS<B, duodenojejunal, hernia into 

(Ftgs. 161, 163) 4*3 
Fourth nerve, injury of ... 'X44 

Fractional test-meals * (Ftgs. ^5, 156) 398 

-in chronic gastric ulcer (Fig. 133) 407 

Fractuxe(&) ., (Figs. 33 “ 95 ) 178-313 

— of base of skull, facial nerve injutM in 143 

— diagnosis from sprains.331 

— Monteggia . .337 


156) 398 
X33) 407 


— of nasal bones 

— nerve injury due to 

— of skull .. (Fii 

— spedal bones .. ( 

— spine ., ., (Fi 

— treatment of sprains with 
Fracture-dislocations of spine 


lerve injured in 143 

.331 

.337 

.3*9 

.139 

(Figs. 1*9, 130) 303 
(Figs. 61-93) 188 
(Figs. II7-I33) 874 
Ith .. .. 331 

line (Fig. X17) 27e 


Fracture-oisiocauons ot spine (i>tg. zi;7j 37a 
FngUitas ossium, fractures in 178 

Frader’s frontal route in pituitary tumour 309 
— operation in trigeinli)jd neuxalj^a .. 144 
FreyW’s operation in enlarged prostate 339 
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iPiktltti $ouad8 la wounds of liver .. 476 

PldUUcdi's syadtonie 309 

Ftootal lob^ symptoms associated with 313 

— ^us, mucocele of .333 

— ^usitis 33a 

Frost-bite. >34 

Fulguration ia paptUoma of bladder' .. 328 

Function, loss of, in gangrene 16 

— — innammation . 3 

Functional diseases of colon ., 430 

Fungating carcinoma of colon 461 

— — rectum .470 

Funmis testis . .. 538 

Funicular congenital inguinal hernia 

(Fig. 166, A) 437 

— hydrocele of cord ,. 333 

Furuncle . 21, 136 

- diagnosis from carbuncle 133 

Fusifonn anemysm (Fig. 33, B) iiS 


Galactocele .37a 

Gall-bladder adhesions, diagnosis from 

cancer of stomach .. .. 413 

— carcinoma of . .. . 488 

— enlarged, diagnosis from hydatid 486 

-in gdl-stones .. , 481 

— infection causmg gall-stcmes .478 

— s M.578 

— stone in. 480 

— strawberry .. .. 477 

— wounds of .. 477 

Gallle’s operatm in inguinal henna .. 439 

Gall-8tone(s} .. ,. (Fig. 176) 478 

— causing intestinal obstruction .. .. 430 

— cohc .480 

— diagnosis from cancer of head of 

pancreas .. 494 

— impacted in bile-ducts, diagnosis 

from carcinoma . 489 

—■ hver abscess due to .. 483 

Gallows splmt in fractures of femur m 

chlld^ . (Fig. 83) 206 

Galvano-cautexy in pharyngitis .. .. 346 

Gaiulion . .. 70, 160 

— Gassenan, injection of, in tngeminal 

neuralgia . 144 

Ganglionectomy .. (Figs. 39, 40) 133 

— in trigenunal neuralgia .. .. 144 

Ganglioneuroma. . 62 

Gangrene . (Figs, 16-26 

— .imputation in 560 

— diabetic ,. . ,. .. 19 

— due to ligation in aneurysm ,. 124 

— embolic .. *. 18 

— in fractures .. . .. 184 

— gas . . .21 

— of gut . ... 421 

-m strangulated hernia 443, 447, 448 

— in inflammation . 3 

— of lung 363 

— puerperal .. ..19 

— m subcutaneous injuries of blood¬ 

vessels 113 

— thrombotic .ro 

— senile .19 

Gangrenous cholecystitis with stme in 

gall-bladder .. . 480 

— divertictilitis of colon.436 

— pancreatitis ....491 

Gas (sss also Nitrous Oude) 


144 

(Figs. 39, 40) 135 

.. .. 144 


(Figs. 7-9) 


445. 447. 448 
. . . . 3 
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Gas gangrene . 91 

Gassnian gan^ion injection in tiigmiinal 

neural^ .144 

— gangUonectomy in trigeminal neuralgia 144 
Gastrectomy, partial, in cancer of stomach 4x5 

-chronic gastric ulcer .. 407, 409 

-hour-glass constriction of stcnnach 410 

Gastric (see also Stomach) 

— contents in carcinoma of stomach .. 414 

— ulcer (set Ulcer) 

Gastro-anastomosis in hour-glass constric¬ 
tion of stomach .. 4x0 

Gastrooohc fistula in cancer of colon .. 463 
Gastroduodenal ulcer (su Ulcer) 
Gastro-enterostomy and excision in cbtonic 

gastric ulcer 407, 409, 410 

— in hour-glass constriction of stomach 410 

Gastro-intestinal bacteria .. ,. 83 

Gastro-jejunostomy in chronic gastric 

ulcer . .. 407, 409, 410 

Gastroplasty in hour-glass constriction 

of stomach . .. .. 410 

Gastroscopic examination of stomach 398 
Gastroscopy in chronic gastric ulcer .. 407 
Gastrostomy in cancer of oesophagus .. 349 

— fibrous stncture of oesophagus 349 

Gastro-toxic serum in aetiology of gastric 

ulcer 406 

Gelatin injections in hxemophUia .. .. 112 

General paralysis of insane 34 

Generalized osteitis fibrosa ., 226 

Genital changes in thyroid atrophy , 352 

— organs, diseases of (Figs. 183-186) 548-359 

Genu valgum . . 168 

— varum ... 169 

Giant-celled tumour of bone 63, (Fig. 101) 228 

-amputation in . 560 

Gigantism in acromegaly . 228 

GiUies’ operation in cleft-palate . .. 323 

Glabella, s m .. . . 367 

Glanders ... 39 

Glandular cysts .. . .. 70 

-of neck . . .. .. 350 

— secretion reduced In shock .. .88 

Gleet . . . 40 

G 16 nard’s disease, movable spleen due to 494 

Glioma . .. 62, 307 

Glossy skm .. . ... 140 

Glossitis 335, 336 

Gloves, surgeon's ... 83 

Glucose administration in septicemia . 34 

Gluteal artery, s.u. .386 

-- burss . i6r 

— region, s.m. (Plate X) 384 

Gluteus maxlmus, s m .. 586 

Glycosuria due to head injury .. 302 


Goitre 


(Fig. 147) 352 


— operations, regional anethesia for .. loi 

Gonococcal hyperkeratosis . .. 44 

Gonococci . .(Fig 1) 7 

— microscopical appearance of (Fig. i) 7 

Gonorrhoea. 40-44 

— of joints, diagnosis from chronic synovitis 247 

— maskmg hmri riiancre.47 

Gonorrhceal rheumatism . .. .. 43 

— rhinitis 331 

— urethritis . 40, 41 

Gout in mucomembranous colitis .. 433 

Gouty acute arthritis .230 

— bursitis.161 

Gowns, ateriUzatkm of .. .. 84 
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GtaaulatiiQii in Inflanunaticm .. .x 

— npsk of fracture .x8o 

— tiasae,in bone repair.ai6 

— in wound healing .. 76, 77 

Gravea* disease .356 

Grawitz’s tumour .. 64, 3x4, (Fig. 180) 3x3 

GieenstJck fractures ., .. I 79 

Groves’s (Hey) spinal bed .. (Fig, 1x7) 373 

Guillotine amputation .561 

— operation m chrome tonsillitis .. 343 

Guxiima(ta) 46, 47. 49. 3a 

— diagnosis from carbuncle • >33 

— larjmgeal . 30, 361 

— of liver.488 

— rectum.469 

-in tertiary syphilis .. 30 

— subperiosteal .. .. 322 


of testis 


(Fig x86, a) 357 


-diagnosis from new growth .. 559 

-- tongue. 50, 336 

Gummatous arthritis, chrome . ,. 236 

— ulcer .. .. 49 

Guiuung’s interdental splmt in fractures 

of mandible .. .. 189 

Gunshot fractures, repair of . . x8r 

-of skull . . 292, 293 

— wounds .. 74 

-of abdomen .381 

Guttel^ fractures of cramal vault ., .. 293 


H.CMATEMESIb .. 104 

— in acute gastric ulcer.404 

— causes of .408 

— in chrome gastnc ulcer .. .. 407 

Hasmatocele . .... 354 

— diagnosis from hydrocele .. .. 553 

-new growth .559 

Hsmatoma .. . .. . .72 

— In abdommal wall .. 380 

— of scalp .. .. 291 

— septum nasi causing obstruction .. 331 

Hsmatuna .. . .. 104 

— in mahgnant disease of ludney 314, 313 

— papilloma of bladder.337 

— renal calculus . . .. .. 310 

-injuries . .. 499 

-tuberculosis .. . , 506 

— tumours of renal pelvis .. 317 

— uretenc injury .. . . .. 318 

— vesical calculus . . .. 330 

Hemolysis in septicainiia .34 

Hsemolytic jaundice, splenectomy m . 496 

Hasmopericairaium m heart wounds .. 308 

Hsemophiha nr, 239 

— diagnosis from synovitis .. 246 

Hsmoplastin to arrest hemorrhage .. 107 

— in haemophilia .. .112 

Hremopneumothorax in wounds of lung . 363 

Haemoptysis 104 

— ID wounds of lung .. .. 363 

Hemorrhage .104 

— arrest of , .... 105 

— artenal . .. rog 

— in basal fractures of skull .. .. 293 

— capillary irr 

— in carcinoma of rectum .. .. 470 

— cerebral. 296, 300 

— m chronic gastric ulcer.408 

— due to bouguage m urethral stricture 345 

— in duodenal ulcer 


HsKDiOciluge in ^fhdlaoia of tao|ue 340, 341 

— goitre operatioiis ..333 

— heart wounds, death doe to .. «. 368 

— healing of wounds .. .. 76, 77 

— hydatid cyst.486 


— intracranial .299 

•» Intzaperitoneal, diagnosis fron 

peritonitis .382 

— in movable spleen .494 

— pancreatitis .. .. .. .. 491 

— paienchjrmatous .iii 

— in penetrating wounds of kidney .. 300 

— peritoneal, in wounds of hver .. 476 

— in piles.473 

— scalp wounds.291 

— spinal. 278 

— traumatic, in basmophilia ,. iix 

— venous . . .111 

HfiBrnorrhagic cysts of pancreas .. .. 491 

— infarction due to embohsm .. .. 128 

— pancreatitis .49X 

Hemorrhoids .473 

— diagnosis from carcinoma of rectum .. 471 

Hemostasis in amputation .. .. 361 

Hemothomx in chest wounds .. .. 363 

— heart wounds .. .. 366 

Hair ball in stomach .400 

Hallux ngidus or flexus.X76 

— valgus. (Fig, 5x) X76 

Hammer fingers.166 

— toe .176 

Hammond’s splint m fractures of maAdible 189 
Hand(s}, amputation of .. (Fig. x88, D) 36s 

— ape’s . (Fig. 32) X30 

— clubbed.166 

— fractures of bones of ., (Figs. 66, 67) X97 

— infections of .... 28 

— in isrhermc paralysis .. (Ftg. 41) 138 

— median and ulnar nerve injunes 

(Ftgs. 32, 34, 35 ) 150 

— operator's, preparation of .. Si 

— s.M. . .. (PMe IX) 383 

— surgeon’s, preparation of .. .. 83 

Hard uancre .46 

Hard'bake spleen .. X34 

Hare-Up . (F*g. 133) 321 

Hams’s operation In enlarged prostate . 340 

Hashunoto’s thyroiditis.353 

Haversian canal system .. 314 

Head injunes (Figs. 129, 130) 391-303 

— — m gunshot wounds .. . .. 74 

-remote after-effects. .. .. 301 

— low in hamorrhage.Z07 

— and neck, s.m. . .. (Ffofes, I, II) 567 

— position of, after anaesthesia .. . 98 

Headache in bram abscess . .. 316 

— cerebral locahzation .. 310 

— due to spinal anasthesia . 103 

— in infective cerebral sinus thrombosis 313 

— intracranial tumours.307 

— naisal sinusitis.333 

Heart (see also Cardiac) 

— displaced in subphreidc abscess .. 389 

— massage of, to restore life .. 369 

— amd pericardium, s.H. (Plate IV) 372 

— stimulatioa of, m heBmorrhage .. 109 

— wounds of .368 

Heat in arrest of hasmoiriiage X07 

— destruction of bacteria .. 8a 

— inflammation .. *. 3 

— loss in gangrene . 16 
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H«ctie fev«r .33 

Heel pain in, in gononrhcBa 44 

Hemiglosaitis .336 

Hemiplegia due to head injury 30a 

Hepatic (ut also Liver) 

— artery, aoeuryam of, diagnosis from 

hjrdatid.487 

— — S.M.. .. 380 

— disease, subphrenic abscess due to .. 387 

— duet, wounds of .477 

— flexure, anatomical.449 

— pressure causing Intestinal obstructlm 433 

— tumours and abscesses, diagnosis frmn 

subphrenic abscess.380 

Hepatltu, difiuse syphilitic .. 488 

Hereditaiy factor in renal calculus .. 308 

— srabilis. (Figs. 17, 18) 30 

Her^ty, faaBmophiUa and in 

— tuberculosis and .. 53 

Hernia .. (Figs. 166-170) 435-448 

— cerebri.306 

— diagnosis from hydrocele 553 

— diaphragmatic.433 

—' internal ,. (Fi^s. 161, 162) 423 

43 » 

424 

lOI 

424 
458 

289 
320 

336 

337 
33 


— —• stricture of intestine due to< 

— intersimoid .... 

— operations, regional raiussthesia for .. 

— p«ic»cal . 

— strangulated, appendices eplploica in 
Hermal sac, hydro^e of . 

Herniation of intervertebral discs 
Herpes of lips . 

— tongue .. . 

Herpeue ulcers of tongue. 

Heridieimer reaction m arsemc treatment 

of syphilis . 

Hfbb’s operation in spinal caries (Ftg 138) 288 

— spike operation in hanuner>toe .. i77 

Hip, amputation at .. (Ftg. 193) 366 

— congemtal dislocation of, diagnosis 

from tubeiculcsis .268 

— coxa valga .168 

-vara. (Ftg. 45) 167 

— diseases of (Ftgs. 111-114) 264 

-diagnosis from spinal canes 287 

— dldocations of .. (Ftgs. 103-107) 238 

— snapping.264 

— S.M. .. .. .. 386 

— tuberculous, diagnosis from congenital 

dislocation 240 

Hirschsprung’s disease .431 

-panglionectomy in.134 

Hodgkin’s disease.134 

-diamosis from tuberculous ademtis 134 

Homiddal cut throat ... 330 

Hormone treatpient of retamed testis ,. 330 

Horn, sebaceous. 138 

Homs on penis .. 349 

Horse-shoe kidney.497 

* Hot cross bun' skull ., 222 

Hour-glass constriction of stomacb .. 410 

Housemaid’s knee. 160, 161 

Humerus, fractures of (Figs. 61, 62) 190 

— s.if.380 

Hunger-pain in duodenal ulcer .. 41 r 

Hunter’s operation in aneurysm 

(Ftg. 27) 122, 123 

Hutchinson’s teeth in cosigeiiital simhiiis 

(fiig. 18] 52 

— wart .338 

Hydatid cysts .. 70, 486 
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Hydatid cysts in bone .228 

-of breast.373 

-lunff.367' 

-- neck 330 

-pancreas .493 

-spine, diagnosis from caries ,, 287 

— disease, diagnosis from gall-stones ,. 462 

— fluid, composition of.486 

Hydiarthrods, gaoorrbceal 43 

Hydiocephaloodto.306 

Hydroeek 70, (Fig. 184) 55a 

— chylous.133 


genital 

_ nosis from inguinal hernia 

— diagnciis from hsematocele 

-new growth . 

— Infantile. 

— of neck .. 

Hydrocephalus 

Hydiochkxio add to prevent autodigestion 
in pancreatitis .. 

Hydrogm peroxide as an antiseptic 
Hydnmephrosia .. (Ftgs. 177, 178) 

— congemtal .. . . . 

— in paplUcxna of bladder 

— with calculous anuria .. 

Hydrophobia 

— diagnosis from tetanus ., 

Hydrops articuh . 

Hygroma, cystic. 

-of neck . .. . . 

Hyoid in relation to cut throat 
Hypcnsmia in inflammation .. i, 

— passive, in tuberculous joints .. 
Hyperextension in treatment of spinal 

fractures .. (Ftfs. 121, 122) 
Hypendrosls, sympathectomy in . 
Hyperkeiatosu, gonococcal 

— of tongue 

Hypernephroma 64, 514, (Fig. 180) 

Hyperostosis of cramum .. 
Hypeipituitansm 

Hyperplasia, laryngeal, m tertiary syphilis 
Hyperplastic tubei^kms of colon 439. 
Hyperpyrexia in treatment of gonorrhceal 
complications . 

Hypertrophic Cbaroit's disease (Fig. no) 

— chronic rhinitis . 

— type of non-union of fractures 
Hypotrophy of breasts .. 

— thyroid .. 

— tongue .. 

— tonsil.. 

Hypochondriac swelhng in subphrenic 

abscess. 

Hypodenme stimulants in hiemoribage 
Hypoglossal nerve injury . 

Hypopituitarism 

Hypospadias . 

Hypostatic pneumonia in fractures 
Hysteria, diagnosis from calculous anuna 

- nerve injury 

Hysterical spasm of cssophagus 


IcHTHYOL in erysipelas 
Idiopathic dilatation of colon 
-ganglionectomy in 

— endartoitls 

— hydronephrosis .. 

— meningitis, primary 


70 

438 

555 

539 

70 

330 

304 
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503 

497 

528 
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351 
2, 3 
255 

376 

155 

44 

337 

515 

304 

309 
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460 

44 
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186 

371 

333 
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343 

389 
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309 

548 
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348 


32 

451 
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504 
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158 

460 

391 


Idiopathic in3n>sitis ossificans 

— neuralgia . . 

Idiosyncrasy, vital resistance of tissues and 

Ileitis, r^onal. .« 

Deo^ppendicular fcdd and fossa .. 
lleocsecu intussusception .. (Ftg. 164) 426 

— valve, anatomicu .. .. 45^ 

Ileocolic intussuscratlon. 

Ileosiginoidoscopy in tuberculosis of colcm 
Ileo-s^^oidostomy m facal accumulation 

— ulcerative colitis . 

Ibac abscess 

-diagnosis from local suppuratmg 

peritoiutis. 

— artery, s m. 

— crest, highest point of, s.m. .. 

-SM .. . . 

— spine, posterior superior, s.m. ., 

— testis . 

Immersion foot 

Immobilization {see also Rest, Sphnting) 

— in acute arthritis 

— intemal derangemeut of knee 

— spinal canes , .. {Ftg. 126) 287 

Impacted fractures . .. 179 

— gall-stones 

-diagnosis from carcinoma 

Impassable urethral stnetute 
Impermeable stneture of urethra 
Implantation cysts 
Impulse in hernia 
Iodides in actinomycosis 
Incised wounds 

-bleeding from 

Incisions for amputations . 

Incomplete dislocations 

— fractures 
Incontinence of unne 
Incubation penod of B. anlhracts .. 

- mallei 

- Ulam 

Indigocaniiiiie test for renal insufficiency 

322, 

Inevitable gangrene 
Infantile hydrocele 

— ingiunal herma 436, {Ftg, 166, C, D) 437 

— paralysis . 141 

-diagnosis from iscba?nuc paralysis 

-scoUosis duo to . . . 

- sympathectomy in . 

- syphilis . 

— umbilical hernia 

— vaginal hydrocele 
Infarction due to embolism 

— in pymmia 
Infected thrombi 
Infection in fractures 

— of kidney ' 

Infective arthritis of hip ., 

— embolism 

— gangrene . i8, 21 

— osteomyelitis ., (Figs. 96-99) 216 

— periostitis , ., .. 216 

— thrombosis of cerebral sinuses .. 313 

— thyroiditis, acute .332 

Inflamed ulcers. 4 

Inflammation . i 

— in bums 23 

— due to aneurysm .120 

— in hiemorrtaoids 473 


376 

426 

460 

434 

433 

8 

396 

578 

584 

374 

584 

550 

254 

249 
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.. 482 

.. 489 
344 , 546 
.. 544 

69 

435 . 438 
59 
72 
112 

561 et seq, 
.. 232 

.. 179 
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. 39 

36 
323 

16 

70 


139 

163 

155 

51 

4 « 

554 

128 

35 

127 
180 
502 

264 

128 


352, 


PAGE 

Inflammation of a hernia.. ^ . 444 

— intracnolal .314 

— of joints.246 

— prostate 336 

— rectum ., .•.485 

Inflammatory diseases of Ixmes {F%gs. 96-99) 215 

--breast .374 

-testis and epididymis {Ftgs. 183, 286} 331 


— flat-foot 

— hypertrophy of tongue 

— stricture of urethra . 

— swellings of cranial bones 

— S3rmptoms in diverticulitis of colon 
Infraclavicular injury of brachial plexus 
Infra-orbital foramen, s.u. 

Infrapatellar burs . . . {Ftg. 

Ingrowing toe-nail. 

Inguinal abscess, diagnosis from inguinal 

hernia. ,. 

— colostomy in stricture of rectum 

— glands, inflamed, diagnosis from hemta 
-S.M. 


(Figs. 


166-169) 436 

. 133 


274 

333 
543 

JS 

147 

42) i6r 
137 

438 

468 
438 
588 


— hernia 

— lymphadenitis 

— testis ... . . 

Imon, S.M. .. . . 

Injections m chronic abscess 

— treatment of fissure in ano 

— '— hydrocele 

-iimammation 

-iiigumal hernia • 

-piles 

-varicose veins 

Injuries {see Trauma, Traumatic) 

Innocent tumours ^, 

Innominate artery, s.m. 

— veins, s.m. 

Insane, general paralysis of 
Insanity due to head injury 
Insect bites 

Instruments, stcnhzation of 
Insufficiency, renal 
Insulin, diabetic gangrene and 
Interacinar chrome pancreatitis 
Interaunous cysts of breast 
Intercostal abscess 
Interlobular chrome pancreatitis 
Intermediate or reactionary hsaroorrhage 
Intermuscular hponia . 

— septum, peroneal s.m. . 

- s M. 

-of thigh, S.M. 

Intemal bibary fistula 

— direct inguinal hernia 

— henuzB . {Ftgs. i6i, 

-stneture of intestine due to 

— piles 

— popliteal nerve, injury of 

-paralysis. 

Interpbalan^al Joints, s.m. 

Intersigmold hernia 
Interstitial emphysema 

— henua . .. {Fig, 167) 437 

— keratitis in congcmtal syphilis .. 52 

—■ mastitis 

Intertubercular plane, s m 
I ntervertebral discs, abnormalities of 
Intestinal bacteria, removal of .. 

— embolism . 

— kinking 


— obstruction 
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lafestinal obatruction la cancer of ookm 

-diagnools from peritonitis .. 

-doe to gall-stone inmactloa 

-Inflamed appendices epiploica 

— polypi . f . 

— strangulation .. (Figs. 161, 

— stricture .. (Ftg. 

Intestine(s) (See also specie parts) 

— bacte^ogv . 

■— gangrene of . 

— m nemial sac. 

— small, catarrh of 
-obstructkm of, diagnosis fnnn colonic 

obstruction . 

— in strangulated hernia .. 44;, ^7, 

Intracranial comphcations of head injuries 
-otitis media .. (Fig. 13a) 

— haBmorrhage . 

— inflammation .. .. • .. 

— tumours. 

Intracystic papillonoa . 

Intramedullary spinal hsmorrhage 
-tumours 

— tractotomy in trigeminal neuralgia 
Intrameningeal hamorrhage 
Intramuscular lipoma 
Intraperitcmeal rupture ol bladder 

— su^hrenic abscess 
Intratracheal anaesthesia for removal 

tongue .. 

— ether anssthesia *. 

Intravenous pimlography in estimating 

renal insufficiency. 

-hydronephrosis 

-renal tuberculosis .. 

-uretenc calculus 

— saline in acute dilatation of stomach . 

-general pentomtis . 

Intubation m diphtheritic laryngitis 
Intussusception (Ftg. 164) 426, 

— diagnosis from carcinoma of rectum 

-local suppurative peritomtls 

Intussuscipiens . 

Involucrum . 

Involution cysts of breast 
Iodides in syphilis 
Iodine in erysipelas 

— Graves’ disease 

— m potassium iodide as an antiseptic 

— skin preparatioa 

lodism . . , 

Iodoform as an antiseptic .. 

— and boracic acid in syphilis 
iritis in seocmdary syphilis .. 

Iron in hasmoiThage 

irreducible hernia. 

Irrigation in gonorrhoea 

Imtable ulcer . 

Irritation, cerebral 

— cysts of breast. 

■ ulcers of tongue .. 

Initative Sensations in brain lesions 
Ischaemic paralysis . .. (Ftg. 

— — diagnosis from nerve injury 

-in fiactures. 

Ischiorectal abscess 
Ivory osteoma . 
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J ACKSONIAN epilepsy due to head iujury 304 
Janet's irrigation method in gonorrhoea .. 41 


Jaundice In carcinoma of gall-bladder .. 4{i 

— chronic pancreatitis 40a 

— gall-stones .. .480 

— nasmolyUc, splenectomy in .. ., 496 

Jawfsjf actinomycosis of .. (Ftg. at) 38 

— disBas es of .. (Fig. 14s, 142) 335 

— necrosis of .336 

— syphilis of .323 

Jessers operatiim in intussusosptioa .. 430 
Toflroy's sign in Graves’ disease .. ., 337 

Johanbon's (Sven) modification of SnUth- 

Petersen nail.300 

J<flnt(s) affected in congenital S3rphiUB 33 

— aiikylosis of .360 

— hieing into, in hsemophilia .. .. 113 

— cavity in acute arthritis 349 

— Charcot’s .. (Ftg. no) 358 

-in tertiary syphilis.50 

— changes in nerve injury 140 

-flat-foot .175 

— Gutton’s .353 

—> diseases of .. (Figs. tio-ii6) 246-273 
-special joints (Ftgs. iir-ri6) 262 

— inflammation of .. .. .. 246 

— injuries of .. (Ftgs. 103-109) 231-243 

— involvement in fractures ,. t8o 

— loose bodies in.260 

— stiffness after sprains.232 

— symptoms in tuberculous disease of bcme 221 

— syphilis of . , .. 233 

— tuberculous, diagnosis from gonor¬ 

rhoea .44 

— von Gies’ .253 

Jugular vein, external, s.m. .. .. 570 

ICangaRCX) tendon for hgation in 

aneurysm .. .. . 134 

Kangri cancer .. .. 380 

Keller operation in hallux ngidus .. 176 

Keloid .78 

Keratitis, Interstitial, In congenital syphilis 33 
Keratodeima blenorrbagica 44 

Kettenng bypeitbenn m gonoirbceal com- 

phcatlons .44 

Kidney(s) (see also Renal) 

— in cystitis .337 

— changes in prostatic enlargement .. 338 

-retention of urine .. 333 

-stricture of urethra.344 

-uretenc calculus.321 

— embolism in .128 

— movable, diagnosis from appendicitis 396 

s te. I. .. ■. •• 378 

— and ureters, affections of 

(Ftgs. X77-180) 497-334 
Kinkii^ causing strangulated hernia • • 445 

— m Hirschsprung’s disease .. ,, 451 

— intestinal .424 

Kirschner wire traction in fractures of femur 

shaft .. (Ftgs. 79-81) 204 

Klumpke’s paralysis .147 . 

Knee, amputation at .SM 

— Charcot’s .. .. (Ftg. no) 258 

— diseases of .. (Ftgs. X13, xx6) 270 

— — diagnosis from tuberculous hip .. 368 

— ffislocation of (Ftg. 108) 242 

— housemaid’s . i6a x6x 

— internal dacangement of (Ftg. 109) 24a 

— knock. . .. x68 

— B.M.588 
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Kaodc-knee.z68 iMicocytciiit in aifiMEiididtis .. .. ns 

Kocher's indsion for removal of toogoe .. 341 — fracture repair. 

— method of redudng didocatad Awlder asd intBctknt methodi of increadng ,,. 8s 

Koch’stubercuUnindMgnodsoftubetculoala 57 — euppuratioa . 3 

KUouael's disease .. .. [Ftg. s«o) 276 Leuooitmtosis of tongue .. ., • • 3^6 

KyphosiB. .. .. S65 Leuooplakla in tertiary syphilis .. ., 50 

— rickety, diagnosis Irmn spinal caries .. 287 — ct tongue .336 

Leucoirhcea, diagnosis from gonorrhoea . 42 

-r f^Ndnraola .. ..Z34 

l^CBRATED and contused wounds .. 73 spimtectomy in.496 

— wounds, bleeding from iia L^;ameat(s) in acute arthritis .. ^8 

Laceratiim(s) .113 *- changes m tuberculous Joints .. 332, 354 

— cerebral. 396, 398 — of knee, rupture of .s^ 

-diagnosis from subcranlal hsemor- - s,k.388 

rbage .300 — in talipes equino-varus 173 

— of spinal cord.379 —tuberculous nip.365 

Lactation cardnoma of breast .. 377 Ligamenta subfiava .390 

Lacunar abscess m gonoirhcea .. 43 Ligamentum teres in congenital dislocation 

Lambda, s,k. .367 of hip.340 

Laminectomy in fractures of spine .. 375 Ligation to arrest hamorrhage ro7, 109, 

— paraplegia in Ritt’s disease 389 no, in, na 

— spinal cord tumours.381 — of artery m aneurysm {Ftg. 37) X33, 133 

Lane's operation in cleft palate .. .. 333-Graves* disease ., 357 

Langenbeck’s (^ration in deft palate . 323 — mam artery and vein, gangrene due to 31 

Lardaceous disease, diagnosis from calculus — in varicose veins .13X 

anuna .. . • • S13 Ligatures, sterilization of .. 79, 83 

-due to chronic abscess . 8 Ligneous thyroiditis .353 

-of liver .488 Limping in tuberculous hip .. .. add 

Laryngeal affections .360 Lmea semilunans, s.m .37d 

— nerve, recurrent, injury of .. .. 146 — transversa, s.u. .576 

-in thjmid operations 335, 336 Lingual artery, s.u.370 

Laryngutomy for obstructed breathing — dermoids .. 60 

di^ng anasthesia .97 — tonsil .338 

— in removal of tongue .. • ■ 341 Lip(s) affected m tertiary syphilis .. 30 

La^x affected m tertiary syphilis 50 — diseases of (Fig. 133) 320 

— foreign body in. 360 Lipoma . 61, 338 

— in rdation to'cut throat 331 —diagnosis from femoral hernia ,. .. 443 

Late rickets. ,. 224-sebaceous C}r8t.138 

Lateral dislocation of elbow .. ,. 337 — of kidney .3x6 

-knee. .. 243 — nasi .137 

— sinus, s M. .567 — of scalp.303 

-thrombosis .. 316 — in spina bifida occulta .. .. 281, 383 

Lavage in acute dilatation of stomach .. 404 — submucous, anorectal.469 

— mucomembranous colitis .. 434 — of tongue .339 

Law, Colies’s, in hereditary syphilis 31 Liquefaction in tuberculosis .. .. 3d 

— Courvoisier's .481 Liquefying solutions for injection in chronic 

— Profeta's, in hereditary syphihs . 51 abscess. 9 

Lead colic, diagnosis from gall-shmes .. 482 Lisfranc's amputation .364 

Leadbetter’s method in fractures of femur Lister's method of stenlulng ligatuxei ., 84 

neck. 199 — surgical techmi^ue .79 

Leaking aneurysm. 121, 133 Litholapaxy in vesical calculus .. .. 331 

Leather-bottle stomach .. .r .. 413 Llttre’s hernia .446 

Leg(s), amputatiim of (F«gs. 192, 193, B), 364 Liver (see also Hepatic) 

— bow .169 — abscess.483 

— centres, s.m. .. t .5^7-diagnosis from gall-stones .. .. 483 

— chrome ulceration of, amputation m .. 560-hydatid .486 

— oedema of, in pennepbntis .. .. 301-subphrenic abscess .. 389 

— in Pagef s disease .337 — adhesions to, in chronic gastric ulcer .. 409 

— position oL in congenital dislocation of — and bile-ducts, affections of 

hip . .. 340 (Fig. 176) 478-489 

-tuberculous hip .. (Fig. 1x3) 36d — cystic adenoma of . 479 

— in rickets . .234 — dermoid cjrsts of .. • • 479 

— S.11. (Plates X-XII) 384 — dullness in perforated gastric ulcer .. 408 

— syphilitic ulcer of .. (Fig. 4I 14 — embolism in .138 

— varicose ulcer of .. (Ftg. 3) 14 —,enlarged m gall-stones.481 

— vessels and nerves of, s.m, (Plate Xll) 389 — hydatid disease of .486 

Legg’s disease .. (Fig. 100) 333, 389 — movable.4S7 

—■ — diagnosis from tuberculous hip .. 368 — multilocular cystic disease of .. .. 487 

Lenbartz*! ^t in acute gastric ulcer .. 403 — secondaries in cancer of coloa .. 46X, 463 

Lenticular nudeui, focal symptoms .. 313 — sim^ cyst oi, diagnosis from hydatid ^d 

Leonflasis ossea .338 — — sarous cyst of . ^7 
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Liver, solid eulaigements of 

— S.K. . 

^ tumour of, diagnosis from renal tumour 

Lobar mastim . 

Lobectomy in bronchiectasis 

Lobular mastitis. 

Local amestbesia . 

— fibrous peritonitis 

— peritonitis . 

Localuation, cerebral 
Localized ascites. 

— fibrocystic disease . 

— periostitis . 

-syphibtic . 

— suppurating pentonitis with appendicitis 

394 i 

— tuberculosis of spine . 

Lockjaw 

Loculated tuberculous peritdhitis 
Long bones in achondroplasia 

-syphilis of .. , 

-tuberculous disease of 

Lonmtuchnal arch in flat-foot 

— ^us, s.11. 

Loose bodies in hernial sac 
-joints 

Lorain type of hypopituihirism 

Ixirdosis . 

Lorenz bifurcation osteotomy in ankylosis 
of hip .. 

— bloodless operation in congemtal dislo¬ 

cation of hip 

— osteotomy in fractures of femur neck 

(F»g. 71) 

Lothiesen s operation m femoral herma 

(Ftg. 170) 442 

Lotio nigra in syphihs . 

Ludwig’s angina. 

Lugol’s iodine m Graves’ disease .. 357, 

Lumbago, diagnosis from perinephritis 

-renal calculus .. 

-spinal caries 

— in gonorrhoea 

Lumbar abscess 
-from spmal caries (Ftg 125) 285 

— ganghoncctomy . (Ftg. 40) 155 

— puncture in acute septic memngitis 

-cerebral compression ‘ .. 

- - contusion 

— spine, injury of . 

Lung(s), actinomycosis of 

— complications in tuberculosis of colon 

— dullness in subphrenlc abscess 

— embohsm in. 

— expansion after empyema, methods of 

mcreasmg 

— hydatid of, diagnosis from hydatid of 

hver . 

— S.M. 

— wounds of 

Lupoid ulceration in syphihs 
Lupus erythematosus 

— rhinitis due to 

— vulgaris .. 

Luxatio erecta of shoulder .. 

Lymph cysts 

Lymidi-glands of ann, s.m. 

— enlargement in gonorrhoea 

-- syphilis 

— inflamed, dia^osis.from hernia 

— involvement m breast cancer 
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Lymph-glands, Involvement in cancer of 
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-stomach . .. (Ftg. 160) 413 

-epithelioma of tongue 

. *43) 339 . 340, 341 

-tuberculosis of colon 

— of legs, s.it. 

Lymphadenitis, acute and chronic 
—- diagnosis from tuberculous variety 

— tuberculous 
Lymphadenoma 


— of intestine 
Lymphangioma 

— of kidney 
Lymphangitis 
Lympbatic(s) in bone 

— breast cancer 

— cyst 

— enlargement, diagnosis 

tumour . 

— obstruction, chrome 

— splenectomy and 
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Macrocheilia .. .. . 320 
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Mag suipli. dressings in erysipelas ., 32 

-- — intraspinally in tetanus . .. 37 

Mam-en-gnfie in ulnar nerve injury (Ftg. 33) 130 
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Malformations of penis 
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-spine, diagnosis from canes 
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— pentomtls 

— pustule .. 

— tumours (s«r afro Cancer, andspectfic 

tumours) 
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-lar^x 

-sahvary glands 
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-of hp 

Malleoli, S.M. 

Malleolus, internal, fractures of .. 
Mallet finger 

Mammary artery, internal, s.m. .. 

— gland, s M. 

Mandible, dislocation of . 
Mampulation in dislocations 

-of hip . 

-shoulder 

Mapharside In syphilis 
Marasmus, infection and . 

Marriage, syphihs and 

Mask, operator's. 

Maaa^ in after-treatment of fractures 

— ankyloBis . 

— dislocations . 
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Massage of heart to natore llfti .. 369 

— in infantile paihlyais .. 143 

Mastectomy, ramcal, In caiic» of breast.. 379 
Mastitis, acute .. .. . .. 371 

— chronic .. ,. 373 

— diagnosis from cancer.376 

Mastoloitis. .. .. 316 

Matas’ modified operatkm in aneurysm 

IFig. 37 ) 133 

Mayo’s operation in umbihcal hernia 4y 

Maxilla, inferior, fracture of .. im 

Maxillary antrum, diseases of .. 337, 333 

McKesson apparatus for ether ansesthesia 93 
MrMurray suotrochanteiic osteotomy in 

ankylosis of hip ,. .. 370 

Measurements of colon . . 449 

Meckel’s diverticulum, strangulation of 

gut due to 421 

Medial dislocation of knee .. . 243 

Median nerve paralysis (Ftgs. 32, 33) 130 

— — s.M . . 582 

Mediastinum, tumours of . 364 

Medulla 214 

Medullary bone-graft in non-umon of frac¬ 
tures . {F*gs. 59, 63) 188 

— osteomyelitis .. .. . 317 

Medulloblastoma .. .. 307 

Melasna .. ,. . . 104 

Melanoma . . .64 

Melon-seed bodies in joints 260 

Membrane, pyogenic, in chronic abscess . 6 

Membranous colitis, diagnosis from intus- 

suscoptioii . 420 

— laryngitis 361 

— urethra, stricture of . 543 

Meningeal artery, middle, s m .. .. 367 

— infection from cellulitis of scalp 291 

— mjury m basal fractures of skull . 295 

— h^ma . ., 6i 


420 
361 
543 

M .. .. 567 

if scalp 291 

of skull . 295 

61 

— tumours . , . 380 

Mcmngioma 64 

— intracranial . . 307 

Meningitis 314 

— from otitis media . .. 319 

— spinal 278 

Meningocele .. . (Ftg. 123) 281, 306 

Meningomyelocele (Ftg. 123) 281 

Memsd of knee, rupture of .. (Fig. 109) 34a 
Mental changes in adenoids . ,, 334 

-brain abscess 316 

— — due to fsEical accumulation 434 

-head injury .. 301 

— — m infective cerebral sinus thrombosis 315 

-lutracranial tumours ,. 307 

— dcf^tives, hypertrophy of tongue in 335 

— foramen, s m. . . . 57a 

Mercurial stomatitis . 336 

-in syphilis , . .. 48 

— ulcers of tonme . ... 337 

Mercuric perchlonde and bimodide as 

antiseptics .. 81, 84 

Mercurorhrome as an antiseptic . 85 

Mercury, acid nitrate of, in syphilis 47 

— m treatment of syphilis .. S3 

Mesenteric artencs, s.M.S78 

— pressure causing intestinal obstruction 433 

— thrombosis, diagnosis from acute intes¬ 

tinal obstruction . . 420 

— vessels m acute dilatation of stomach 403 

Mesentericopailetal fossa, hernia into 

, (F*g. 162) 423 


81, 84 

85 

47 
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radx 

Mesentery of appendix ... 391 

— la intoasusceptioB .*437 

— 8.1*. .576 

Metacarpal, first, fractinea of .. .. 198 

Metacarpophalangeal joints, s.k. .. 384 

Metapfaysis . ., 314 

Metastases in breast cancer .. 374 

— from malignant thyroid . 339 

—' in snaligoant disease of kidney 313, 316 

— sarcoma of breast .. ,, , 379 

— tuberculous .36 

Metatarsalgia (Fig. 33) r77 

Meteonsm in fractures of spine .. 273 

— sigmoid volvulus • . 435 

Micturition in prostatic enlargement 338 

— renal injuries ... .. 500 

— stricture of urethra .. .. 344 

— vesical calculus . . 330 

Middle fossa, basal fracture of , 294 

— palmar space infection (Figs, ro, 13-15) 31 

Mid-Poupart line, s.M. 574 


Mid-i'oupart line, s.M. 574 

Midtarsai amputation , 364 

Miliary tuberde m bones.330 

Milton as an antiseptic .. 81, 83 

Miner’s elbow ,. .. x6i 

Mitral valve, s m. . 574 

Mobihty m congenital dislocation of tdp 240 

— fractures .. ... 179 

— restricted m dislocations ,, .. 233 

~ in simple goitre .. .. 353 

Moebius’s sign in Graves’ disease 337 

Moist gangrene *17, 19, 30 

Moles . . 70 

MoUuscum contagiosuni . ..^38 

— fibrosum . . .. 62 

Monarticular arthritis, chronic .. ,. 337 

Monorchism . ,. 330 

Monteggia fracture .. 194, 237 

Moon’s teeth in congeiutal syphiliii (Ftg 18) 32 
Morbus coxa*, diagnosis from pennepbntis 301 
Morphine m intestinal obstruction . 420 

- preparation for aiuesthesia ., 97, 99 

— shock .. . . 89 

Monson's operation m ascites . 386 

Mortahty in fractures of skull . . 292 

Morton’s disease (Ftg. 32) 177 

Motor centres, Qerebral (Ftg 131) 311 

— changes in partial division of nerve 141 

-tngemmal neuralgia , 143 

— speech centre, localization of .. 313 

-- - s M . .. 567 

— symptoms m local brain lesions ., 313 

— wnting centre, localization of . 312 

Moure’s operation m nasal polypi, obso¬ 
lescence of . .. 333 

Mouth In adenoids .. 334 

— cancer of, radium therapy in . .. 68 

— destruction of bacteria m .. .. 82 

— inability to open . .. 328 

— syphilis affecting mucous membranes of 48 

— trench. 336 

Movable kidney. 497 

-diagnosis frc»n appendicitis 396 

-renal calculus 5x0 

— hver .. . . .. 487 

— spleen. 494 

Movements, active, m fractures of femur 

shaft. 306 

— in after-treatment of fractures 184 

— ankylosis .. •.361 

— dislocations .234 
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MovetneaU in sprains 
Mttcoc^ of fraatal sinus .. 

— ituudllaiy antrum 
Muo(rid ducnarge in piles .. 

— tumour. 

Mucomembronous cditis .. 

-diagnosis from gall-stones . 

Mucous ha^orrhages m hasmophllia 

— membranes of bladder in cjntitis 

-mouth lu syphilis .. 

-suppuration of 


— nasal polypi 
Mucus per anum in acute intussusception 

— passage of, in mucomenibranous colitis 

— m stools m ulcerative colitis 
Mulford’s serum m anthrax 
Multiple cystic disease of liver 

— myelpmatosis .. 63, 

MuinmificatKxi m gangrene 

Mumps 

Murphy’s sign in gall-stone 
Muscle(s), abdommal, rupture of 

— affected in talipes equmo-vanis 

— affections of. 

— in amputation . 

— dianges in nerve injuries 

— rupture of 

— sheath, rupture of 

— tumours of ... 

— wasting in sprains 
Muscular action, fractures due to . 

— changes in flat-foot 

— diseases, talipes due to 

— hypertrophy of tongue .. 

— sensation centres in brain 

— wasting in cervical nb .. 
Musculocutaneous nerve, s.M. 

Musculospiral nerve injury {Ftg 30) 

-in fractures of humerus 
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— paralysis in amesthesia 
Myelitis 

Myelocele 
Myeloid epulis 
Myeloma of jaw 

— multiple .. . 63, 

Myoma .. * . 

— of kidney 

— Stomach 
Myosarcoma of kidney 
Myositis, acute suppurative 

— chronic tuberculous 

— fibrosa. {Ftg. 41) 

— ossificans. ... 157, 

-false ankylosis due to 

-m fractures 

— parasitic . 

— rheumatic 

— simple 

— sypnihtic 

Myxoedema, thyroid atrophy and . 33 r. 

Myxoma 
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Nailing in extracapsular fractures of femur 
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Nails, affections of ,, 

Nare^ posterior, obstruction in .. .. 

Nasal bones affected in tertiary syphilis .. 

-- fracture of . 

-syphilis of. 

— cavity, anatomy of {Ftgs. 143, 144) 

— obstruction . 

— passages, foreign body in 

— polypi . 

— septum, sjrphllitic osteochondritis of .. 

Nasion, s.m. .. . 

Nationabty in relation to shock .. 

Neck (see also Cervical) 

— affections of , (Ftgs. 146, 147) 

— and head, s.m (Plates I, 

— muscles, posterior, bleeding into 

basal fractures 

— sympathetic nerve of, mjury of 

— wry . (F$g. 

-spasmodic. 

Necrosis 

— of bone . 21, 

-in tertiary syphilis. 

-tuberculous. 

— due to embohsm 

— fat, of breast. 

-in pancreatitis . 

— in inflammation .. 

— of jaw. 

Nembutal as basal anaesthetic 
Neosalvarsan m anthrax , 

— syphihs 

Nephralgia, diagnosis from perinephritis 
Nephrectomy in hydronephrosis 

— malignant disease of kidney 

— movable kidney 

— pyonephrosis 

— renal calculus .. 

-tuberculosis .. 

— uretenc ipjiuies 
Nephritis, diagnosis from cancer 
-renal calculus .. 

— infection and 

— suppurative 

— traumatic 

Nephropexy in movable kidney 
Nephrosclerosis 

Nephrostomy m operation wounds of ureter 
Nephrotomy in pyonephrosis 

— renal calculus 

Nepbro-ureterectomy in renal tuberculosis 
Nerve(s) (see also specific nerves) 

— m amputation . 

— aneurysm affecting 

— diseases, fractures and . 

-and mjunes of (Figs. 29-40) 139-155 

-talipes due to .. 170 

— mtre affecting ,, 354 

— injuries .. .. . 139 

-in basal fractures of skull .. 295 

-diagnosis from ischanuc paralysis 15B 

-sprains . .. 231 

-due to head injury , .. . 301 

-fibrous ankylow cue to .. 261 

-m fractures .. i8o 

-treatment of sprains associated with 23a 

— paralysis due to snake bites ., 76 

— roots, posterior, resectlcn of .. 290 

— stretdUQg in trigeminal neuralgia .. 144 
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Nerve suteie .141 

symptoms in Chsicot's disease .. 359 

— tumour.6a 

Nerve*blocking in shock preventioa .. 89 

Nervous causes of retention .. 533 

— changes in Hirschsprung’s disease .. 4sa 

-liver abscess.4*5 

-thyroid atrophy.358 

— symptoms in rickets. 283 

— systm in shod! 80 

-tertiary tyiMlis .. 50 

Neural cysts. . .. 70 

Neuralgia.143 

— diagnosis' from spinal canes .. 286 

— in nasal sinusitis .. 33a 

— tngeminal . • > 143 

Neurasthenia, traumatic.278 

Neurasthenic type of movable kidney .. 498 

Neurectomy, distal, in trigeminal neuralgia 144 

— presacral. .. .. I55 

— — m renal tuberculosis .. 507 

Neuritis, diabetic gangrene and .. .. 19 

— in ronorrhoea >44 

—' optic, in cerebral localization .. .. 310 

-intracranial tumours .. .. 307 

Neinoblastoma .. 62 

Neurofibromatosis, Recklinghausen’s . 62 

Neuroma .. .. ,. 62 

Neuropathic arthntis .. (Fig. no) 238 

— disturbance m aetiology of gastnc ulcer 406 

Neurosis in mucomembranous colitis ,. 433 

Neurotic torticollis . .. 163 

Newborn, intracramal baDinorrhage in 300 
Nichols’s operation for dislocated shoulder 237 
Nipping of synovial fnnges of knee . 244 

Nipple, discharge from, m breast cancer .. 376 

— ulcers of. .. 371 

Nitrous oxide aneesthesia . .02 

-and oxygen anesthesia, shock due to 89 

Nodes, Parrot's, in congemtid syphilis 

51, 222, 304 

Noma ... . 21 

Non-union of fractures {Ftgs. 56-60, 63) 185 
Nose, adenoids afiecting .. . .. 334 

— afiertlons of (Ptgs 143, 144) 329-334 

— bleeding in basal fractures of skull .. 295 

— flattening of bridge . . 329 

— foreign bodies in .331 

Notch, supra-orbital, s.m. .. .. 570 

Novocam as local anaesthetic .. . 100 

Nucleus pulposus . 289 

Numbness in sprains 231 

Nutrient artery. .. 214 

Obesity, diverticulitis of colon and .. 456 

Obhque fractures . .. .. 179 

— inguinal hernia .. 436 

Obstructive hydronephrosis .. 304 

— symptoms in diverticulitis of colon .. 456 

Obturator dislocation of hip .. 239 

Occipital lobe, symptoms associated with 313 

Occipito-panetal fissure, s.u.570 

Occupation in relation to aneurysm .. 118 

-fractures .. 178 

Odontoma .. .. 6a, (Ftgs. 141, 142) 326 


(Edema, anthrax 

— in chronic ulcers 

— glottidis. 

-In sirphiUa 

— of leg am foot in perinephritis 


38 

.. 13 

354, 360 


(Edema in suppoitation. 5 

(Edematous laryrigltis .360 

(Esophageal obstruction.348 

(Esophagectomy in cancer ., .. 349 

(Esophagpplasty in fibrous stricture .. 346 
(Eso^agostomy In fibrous strieture .. 349 
(Esophagus, afifMtions of.347 

— ^tre compressing .334 

Oidlum albicans in thrush.336 

Olecranon, fractures of.X93 

Oleo-resins in cystitis .537 

Olfactory centre in brain . .. 312, 313 

Oligodendroglioma.307 

Oliguna in renal injuries .. .. 300 

Ollier’s disease .62 

Omental adhesions causing strangulation 

of gut.481 

Omentum in hernial sac.433 

— strangulated hernia .. .. 443, 448 

Qmnopon In preparation for aiuesthesia 97, 99 
Onychia .. .. .. 137 

— m syphilis .. . .. .. 48 

Oiiychog' yphosis.137 

Odphontis, diagnosis from appendicitis . 396 

Open basal fractures of skull .. 294 

— ether amesthesia .93 

— fractures . .. . ., 179, 184 

Operating theatre, bacteria in air of 
Operation, open, in fractures of femur 

(Ftgs, 84-86) ao6 

— for reduction of fractures .. 183 

— wounds of ureter . • .. 518 

Ophthalmoplegia externa . 145 

Ophthalino-reaction in tuberculosis .. 38 

Optic nerve injury .. ., 144 

— neuritis in bram abscess .. .. 317 

-cerebral locahzation .. .. 310 

-intracranial tumours .. ., 307 

— thalamus, symptoms associated with 313 

Orange skin in breast cancer .. 376 

Orbital celluhtis . .. .. 28 

— complications in nasal sinusitis .. 333 

— haamorrhage in basal fractures of skull 293 

Orchitis (Ftg. 185, c) 336 

— m congenital syphilis .. -Si 

— traumatic, diagnosis from bamatocele 335 
Orr (Winnett) treatment in infective osteo» 

myelitis .. .. , 2x9 

Os calas, fractures of .. (Ftgs. 94, 95) 213 
~ — head of, S.M. . . 390 

Oschner-Sherren treatment in appendicitis 397 
Osteitis deformans .. 227 

— fibrosa, generalized 226 

Osteo-arthritis, diagnosis from chronic 

synovitis 247 

— of hip 8^ 

Osteoblasts in fracture repair 182 

Osteochondritis dissecans .. . 260 

— juvenilis deformans .. (Fig. 100) 223 

-diagnosis from tuberculous hip 268 

— of spine. .. 289 

— syphilitic, of nasal bones .. .. 222 

Osteochondro-artbntis, syphilitic 256 

Osteoclastoma • 83 > (F*g> tox) >28 

— amputation in .. 360 

Osteoclasts in fracture repair 182 

Osteoma . 62, 228 

— of cranium .. 304 

— kidney.3x6 

Osteomauda .. *.326 

— tractures in .178 


.. 347 
370 
183 
260 
100) 223 


83> {P*g> xox) 

.. .. 360 
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INDEX 


FAOX 

Osteom^tls .. (F*gt, 96-99) 216 

— cranial.304 

-from celluUtb of scalp 

of spine, diagnosis from carles 

— tuberculous . 

Ostecmerlostitis, chraiic .. 

— sclerosing, in congenital syphilis 
Osteoplastic cramotomy in intracranial 

tumours 

— periostitis, sjrphilltic 

— peiiastitis, syphilitic 
Osteosclerosis, dlnuse tuberculous 

— syphilitic 

Osteotomy in ankylosis . > 

— congenital dislocation of hip . 

— of femur shaft in genu val^m 

in fractures of femur neck (Ftg». yi, 72) aot 
hip disease .269, 270 

•x subtrochanteric, in coxa vara 168 

— of tibia in genu valgum 169 

Otitis media .. . (Ftg. 132) 317 

-in congenital syphilis 

-facial nerve injury in 

Ovarian cyst, diagnosis from hydatid 
-torsion of, diagnosis from peritonitis 

— dermoids . 

— extract in harmophilia , 

— pressure causing intestinal obstruction 

— prolapse, diagnosis from uretenc calculus 521 

— tumour, diagnosis from renal tumour 314 

Ox aorta for ligation in aneurysm . 124 

— bile per rectum in general pentomtis . 383 

Oxalate calculus . 307, 308, 309 

-in bladder .. ... 33® 

Oxaluna . 

Oxygen and carbon dioxide in shock 

— and nitrous oxide ana'sthesia 

— for respiratory embarrassment under 

aiuBStbesia .98 

Ozena in atrophic rhinitis .. .. 332 


291 
287 

220 
219 

5 * 

308 

{Ftg. 16) 49, 222 
222 

221 
222 
262 
241 

169 


51 

145 

487 

382 

69 

rr2 

433 


511 

90 

92 


Pachymeningitis .. . 3r4 

Paget, recurring tumour of 380 

Pagers disease of bone.227 

-nipple .37r 

Pam in acute arthritis .248 

-dilatatiou of stomach .. .. 403 

—- — gastric ulcer.404 

-intestinal obstruction . .. 417 

-intussusception . .. 428 

— adenoma mammas . 373 

— aneurysm ... . rar 

— appendicitis . ... 394 

— breast cancer 376 

— carcinoma of colon . .. .. 462 

-gall-bladder ., ... 489 

-rectum . .. 470 

— centres in brain . .. . 312 

— m cervical nb.148 

— chronic gastric ulcer 406, 409, 410 

-intestmal obstruction .. 4r8 

— congenital dlslocathm of hip .. .. 240 

— cystitis 526 

— duodenal ulcer.4x1 

— embolic gangrene .. .. .19 

— epithelioma of tongue .. 339, 342 

— fractures.180 

— bed and sole in goaorrhoea .. .. 44 

V— hydranephrosis .. «.504 

— mflammation. 3 


Pain in intestinal obstruction by gaU-stones 

-strangulation 

■— Uver abscess 

— local peritonitis 

— malignant disease of kidney 

— movable kidney 

— mtioomembranoiis colitis 

— otitis media 

— pancreatitis 

— perforated gastric ulcer 

— perinephritis 

— polycystic disease of kidneys 

— pyonephrosis 
renal calculus 

- Iniury 

-tuberculosis .. 

— sigmoid volvulus 

— spinal canes 
-cord tumours 

— sprains 

— strangulated hernia 

— subphrenlc abscess 

— suppuration 

— sympathectomy for 

— m tngemiiial neuralgia .. 

— tuberculous disease of bone 
-laryngitis 

— tumours of renal pelvis 

— ulcerative colitis 

— uretenc injuries 
-obstruction 

— vesical calculus 

— wounds of chest 

— — liver 
Painful scars 

-due to head injury .. 

Palatal defects in eongemtal syphihs 
Palate affected in tertiary sra^s 

— cleft (Ftgs. 13 

— syphilis of 

PaUiative treatment in cancer 
Pallor m hasrporrhage 
Palmar arched s.m. 

— ganglion, compound 

— space, middle, infection of 

{Ftgs. 10, 13 

Palsies, birth 
Palsy, crutch, in fractures .. 

— spinal 

Pancreas, adhesions to, in chronic gastric 
ulcer ... 

— affections of . 

— cancer of head of, diagnosis from cara- 

noma of bile-duct 

-chronic pancreatitis 

— —-gall-stones 

— S.M. . 

Pancreatic pressure causiag intestinal 

obstruction . 

Pancreatitis. 

— due to gall-stone impaction .. 

— m duodcmal ulcer . 

Pannus . 

Papilliferous admoma of tbjnold .. 
Papilloma. 

— of bladder . 

— duct, of breast .. {Ftg. 

— of larynx .. .. 

— penis . 

— rectum and anas 

— scalp .. .. 
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P^pittoma of 
Papules fo sec 
Pataduodenal 


dory syidiilb 
fossa, hernia 


p • • • -r— 

into , 
( Fig . i6t) 423 


Pamstheaia in niinal cord tumours .. a8i 
Paraldehyde as basal anamthetic .. 99 

Paralysis (see also speeifie nerve injury) 

— In brain lesions .. 31s 

— cerebral compression.298 

— due to snake bites . 76 

— lit anaasthesia .. 97 

— Erb-I^chenne. 147 

— facial . 145 

— in fractures of spine .. 274, 273 

— eenenJ, of insane 54 

— Infantile (see Infantile Paralj^s) 141 

— ischsenuc .. (Fig. 41) 138 

-diagnosis from nerve injury ., 141 

-in fractures .. 184 

— Klumpke's ,. 147 

— musculospiral, in anssthesia ,. * 97 

— in spinal cord tumours . . .281 

— of stomach m acute chlatation .. 403 

— vocal, after thyroid operations 333, 336 

Paralytic flat-foot 174 

— incontinence of unne 332 

— talipes . . . 170 

— torticollis .. 163 

Paranephric tumours, diagnosis from renal 

tumours ' ... 514 

Paraphimosis .. 349 

P.araplcgia in spinal caries .. 283, 288 

-injunes .. .. 279 

Parasites, liver abscess due to . 483 

Parasitic cysts 70 

-of mouth and tongue 338 

— embolism .. ... 128 

— myositis .... 157 

— ul^rs ,. II 

Parasympathetic system . IS3 

Parathyroids 339 

Para-urethral inflammation in gonorrhoea 42 
Paravaginal cysts 70 

Parenchymatous carcinoma of lung 363 

— glossitis, acute 335 

— goitre ., (Fig 147) 352 

— - hamioirhage . .111 

— pyelonephritis 502 

Parietal lobe, s^iptonis associated vnth 313 
Paronychia .. (Ftg, 20) 28 

Paroophoritic cysts . .. 7o 

Parosteal sarcoma . .... 229 

Parotid duct . .. 370 

-S.M . .. 570 

Parotitis , .. 343 

Parovanan cysts ,. . .. 70 

Panot’s nodes in syphilis .. 51, 222, 304 

Partial enterocele .. . .. 44C 

PasSavant's ridge .. 323 

Passive hyperstma in inflammation 3 

-tuberculous joints . 233 

— incontinence of urine 332 

Pasteur's treatment in hydrophobia 39 

Patella, dislocations of.241 

— fractures of 208 


Patellar bursa 


(Fig. 42) i6i 


Patholodcal conditions of hernia .. 
Pectoral lymph-glands, 3 .m. 

Pelvic abscess, diagnoris from local sup¬ 
purative peritonitis 
-tuberculous hip 


Pelsic oeUnlitis 
— oohm. anatcmicsl 
-volvulus of .. 


h PAOS 

28, S2d 

a. .r'v**'* 

(Fig, 163) 4»3 


— symptoms In diverticulitis of colon .. 

— tumours, anuria in 

Pelvis, fractures of. 

— of kidney, tumours of , 

— position 04 in cougemtal dislocation of 

hip . 

— in nckets. . 

— tuberculous disease of .. .. _ 

— in tuberculous hip .. (Fig. Z13) 266 

Pemphigus in conspnltal syphiUs .. sz 

Penetrating wounds of abdomen .. .. 38Z 

-bile-ducts or gall-bladder .. 

•— — kidney 

-liver . . 

-stomach . 

-thorax ,. . 

Penicilkn in gonorrhoea 

— wound infection 
Pemle causes of retention .. 

— urethra, stncture of .. 

Perns, diseases of .. 

Pentothal sodium aiuesthesia 
Percaine spinal anaesthesia 
Perchloride of mercury as an antiseptic ,, i 

Percussion in ascites . 

Perforated duodenal ulcer. 

Perforating ulcer (see also Trophic Ulcer) 

-of root . (F*g- 

Perforation in cancer of colon 

— chrome gastric ulcer 

— of drum in otitis media. 

Periarterial sympathectomy 
Pencaecal herma 
Pencardial effusion 

— suppuration 
Pericanllum, adherent 

— aspiration of, m wounds 

— 8.M. . . . . 

Perichondritis, laryngeal, in tertiary 

syphilis 
Pericolitis 

Perlcliverticuhtis causing stricture of 
intestine 

Perihepatitis, diagnosis from liver abscess 
Penlymphatic fibrosis in breast cancer .. 
Penneaf complications in rupture of 
urethra 342 

— cystotomy in retention of urine 

— exasion in carcinoma of rectum 

— prostatectomy in carcinoma ., 

-enlarged prostate 

Perinephric abscess 

— tumours, diagnosis from ren.*!! tuiiKiurs 

Pennepturitis . 

Ferionyebia .. 

— in syphilis ... 

Periosteal lipoma 

— sarcoma .. (Ftg. 102 

— tuberculosis of spine 

— vessels in bone .. 

Periosteum . 

— in acute arthritis 

— tuberculous jdnts 

Periostitis ... 

— in chronic ulcers 

— cranial .. ,. • .. 

— localized syphilitic 

— in tertiary syphilis .. (Fig. 


tertiary 


stricture 


iture of 

54a, 546 
M . 534 
m .. 47 * 

.. 541 
.. 340 
. 500 

tUIlKiUES 314 

.. 500 

.. 137 
.. 48 

61 

(Ftg. 102) 229 

2«3 

.. 214 
214 
249 

.. .. 35a 

.. 213 

13 

.. 304 

322 

(Fig. 16) 49 
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Periostitis, tuberculous. 

Peristalsts in chronic intestinal obstruction 

— of colon. 

— viable, in cancer of colon 
-congenital pylonc stenosis ,. 

— — Hirschsprung's disease 

Petitcmeal cysts . 

— bands causing strangulation of gut .. 

— effusions, chronic . 

— fassmorrhage in wounds of liver 
Peritoneum, abscess in, diagnosis from 

hydatid. 

— Involved in cancer of colon 

Peritonitis .. . 

— acute, diagnosis hrom acute intestmal 

obstruction . 

— in acute intestinal obstruction 

— appendiatis 394, 

carcinoma of colcm 

— diverticuhtis of colon .. 

— due to renal injury 

— in intraperltoneal rupture of bladder 

— perforated gastric ulcer 

— tuberculous, diagnosis from acute intes¬ 

tinal obstruction 
Peritonsilhtis , r 
Peti-uretbral abscess, rupture of, extra¬ 
vasation of unne in 
Pernicious anaemia, splenectomy in 
PeFone,il intermuscular septa, s m 

— tubercle, s.m. 

Peroxide of hydrogen as an antiseptic 
Perthes' disease .. {Fig. 100) 225, 
-dioRnosis from tuberculous hip 

Pes cavus .. , . (Fig. 50) 

— planus 

Phalanges affected in tertiary sypluhs .. 

— fractures of . (Fig. 67) 

— tuberculous disease of ... 

Phalanx, first, of thumb, dislocation of 
Phantom tumour, diagnosis from hydatid 
Pharyngeal pouch .. 

Pharyngitis 

Pharynx affected in tertiary syphUis 

— affections of 

Phenolbulphonephthalem test 111 hydro¬ 
cephalus 

-renal insufficiency . 

Phimosis 

Phlebitis 

— due to varicose veins .. 

Phosphate calculus . 307, 308, 

-in bladder 

Fbnspbatiiria 
Phosphorus jaw 
Phrenic avuklon m phthisis 

— nerve, injury of 
Picric acid in skin preparation 
Pig skin in breast cancer . 

Pigmentary syphilides 
Pile, sentinel 
Piles 

— diagnosis from caranoma of rectum 
Pituitary extract in shock .. 

— tumours 
Plantar arteries, s.m. 

— wart 

Planocaine spinal anxstheda 
c I^ma transfusion in shocks 
Plaster case in congemtal dislocation ot 
hip . (Fig. 103) 


PAGB PAOB 

220 Plaster fixation in spinal caries .. . • 287 

419 — spica in fractures of femur neck (Fig. 68) 199 

430 -3- — tuberculous hip .268 

462 — splint in Colles's fracture (Fig, 65) 195 

401 — technique in wounds .73 

431 — treatment m dislocation of knee .. 24a 

70-fractures .. ., IFtg, 34) 183 

421- at ankle ,. . . [Fig. ga) 2x2 

386-of spine .. (Figs. lai, xaa) 276 

476-Infective osteomyelius 

-of opOT fractures .. 

487 Plastic arteritis 

462 — bursitis. 

381 — pentomtis in appendicitis 

-cancer of colon 

420 Pleura, actinomycosis of .. 

418 — s H. 

393 Pleural effusion, chronic .. 

461-diagnosis from hydatid 

436-subphrenic abscess 

500 Pleurisy hi gonorrhoea 

323 — wounds of lung 

408 Pleuropneuinoiua m woolsorters’ disease , 

— wounds of lung 

420 Plexiform angioma 

344 Plugging in secondary arterial bleeding 

— venous hjemorrhage 

347 Puruniatoccle of scalp 

496 Pneumococcal acute arthritis 

590 — empyema 

390 — peritonitis 

83-with pneumonia, diagnosis 

289 subphreiuc abscess 

268 Pneumococcus, suppuration due to 

173 Pneuniom.i, hypostatic, m fractures 

174 — septic, in eplthehoma of tongue 

50 Pneumothor.ix, artificial, m phthisis 

198 — in wounds of lung 

221 Poker back 

238 Poliomyelitis, anterior {see Infantile Para- 

487 lysis) 

347 Polyarticular arthritis, acute and cbromi 

346 236. 

SO Polycystic disease of kidneys 

346 Polydactylisra 

Polyorchism 
305 Polypi 

522 — of bowel .. 

348 — nasal . 

129 — of rectum 

130'-diagnosis from carcinoma 

309 Polyposis of colon 

530 Polyuna in renal tuberculosis 

SIX Pond fractures of cranial vault 

326 Ponsj facial nerve injury in 

367 Pontine lesions 

146 Popliteal artery, s m. 

82 — glands, S.M. 

376 — nerve, external, s m. 

48-injuries of. 

468 Portal pyiemia, liver abscess due to 

4?3 — vein, s m. 

471 Posterior fossa, basal fracture of . 

90 — thoracic nerve injury 

309 — tnangle, lymphademtis in 

388 — urethritis 

136 Post-frontal region, symptoms associated 

loi with . 

go Post-mortem signs in pyaemia 

-septicaenua.34 

241 — — tetanus .36 


from 


340, 


312, 


219 

185 

115 

161 

394 

461 

58 

572 

365 

487 

3«9 

44 

11 

363 

63 
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184 

341 

367 
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289 
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293 
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313 
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484 
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294 
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133 
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323 
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Post'Opetative hernia 
Poet'paazyngeal abscess .. 

Poltiiral oralaam in bronchiectasis 
Posture paralysis in aniestbesia ., 
Potassium permanganate In gonoirhcaa 
— phosphate in shock 


Pott’s 


{Ftgs. 134-128) 383 


-diagnosis from renal calculus 510 

-torticollis • 

— -tuberculous hip 268 

— fracture (Figf- 89, 90) aio 

Pouch, pharyngeal.347 

— RatUke’s, tumour of . 309 

Pouches, Intestinal .. 416 

Poverty in relatica to tuberculous joints 331 
Prefrcmtal region, symptoms associate with 313 
Pr^uoe, ahtting or, in phimosis . 548 

Pr^cral neurectomy .. .. . 153 

-in renal tuberculosis . . 507 

Pressure arrest of hemorrhage 106, no, in 

— bandaging m sprains .. .. 231 

— diverticula of bladder.332 

— effects in goitre ... 354 

— external, causing intestinal obstruction 433 

— fibrous ankylosis due to .. .. 261 

— nerve injury due to.139 

— neuralgia .. . 143 

— signs in antral suppuration .. .. 328 

— symptoms in hydatid cyst .. .. 486 

— in treatment 01 chrome ulcer . , 14 

-Inflammation . 3 

-irreducible hernia .. 444 

Pnapism .. * .. . 549 

— m fractures of spine .. 275 

Primary arterial haemorrhage . ,, 109 

— chronic vaginal hydrocele 359 

— shock , 86 

— thyrotoxicosis 336 

Proctitis . , 463 


— in gonorrhoea 43 

Proctoscopy in carcinoma of rectum .. 471 

Profeta’s law in hereditary sjrphilis ,. 31 

Profunda artery, superior, s.m. 382 

Prolapse of ovary, diagnosis from ureteric 

calculus .321 

— piles 473 

— rectum.474 

->- diagnosis from carcinoma . 471 

Proliferatimi cysts of pancreas 493 

— m inflammation i 

Propulsion diverticulum of pharynx 347 

Prostate, anatomy of ‘; 3 S 

— disease of .. {Ftg 182) 535 541 

— in tuberculosis of testis 3s8 

Prostatectomy in carcinoma . 541 

— enlarged prostate ., . 339 

Prostatic abscess, diagnosis from gonor¬ 
rhoea . . 41 

— calculi .. . .. .. 537 

— causes of retention . . .. 533 

— urethra, stricture of.54a 

Prostatitis.336 

— in gonorrhoea . . ' 43 

Protargol as an antiseptic .. .. 83 

Protopathlc nerves .. 140 

Pruritus am. 474 

Psammoma .... 6 i 

Pscudo-arthrosis in non-umon of fractures x86 
Pseudocoxalgia .. (Ftg 100) 223, 289 

— diagnosis from tuberculous hip .. 268 

Pseudo-cysts of pancreas . .. 493 


120, 121 
394^ 393 
.. 298 


Psoas abscess . ' .. fi 

-diagnosis from femoral hernia .. 443 

— — --local suppurative peritonitis 396 

-perinephritis.301 

-from spinal caries . (Fig. 125) 385 

bursa, inflamed, diagnosis from tuber¬ 
culous Up .368 

Psoriasis, syphilitic .^ 

Psychical causes of shock.87 

-syncope .90 

Pterion, s.H. . 367 

Pubic dislocation of Up .. • • *99 

— glands, s M. .388 

— spine. S.M. . 386 

Pudic vessels, s.m.588 

Puerperal gangrene .XQ 

* Pulled ’ elbow .. 338 

Pulmonary embolism ,. Z38, 370 

-in wounds of liver.478 

— valve, S.M. 374 

Pulp tumours .. 80, 61 

Pulsating vascular tumours, diagnosis from 

aneurysm . .132 

-skull . .... 304 

Pulsation in aneurysm .i3x 

— thyroid tumours .. 334 

Pulsator, Bragg»Paul, m infantile paralysis 143 
Pulse in acute intestinal obstruction .. 418 

— after thyroid operations .. 35® 

— aneurysm affecting ,. i 30 , i2i 

— in appendicitis 394. 393 

— cereoral comprcssioii .. • .. 398 

— cervical nb ., .. 148 

— ooncussaon . .. .. .. 296 

haemorrhage . .. 104 

— infective cerebral sinus thrombosib .. 313 

Pulsion diverticula of colon 436 

Puncture of gut In intestinal obstruction 421 
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^ ulcers in colitis .. .. 454 

Stereognostic sensation, cerebral localiza¬ 
tion of . 313, 313 

Sterilization of dressings, towels, etc. .. 84 

— of instruments . 83 

— ligatures -83 

Sternal end of clkvicle, dislocation of .. 234 

Stemomastoid, dermoid cysts under 

(Fig. 146) 330 

Sternum io relation to goitres .. 334 

Stiff joints after sinains , 332 

Stilbmstrol m caronoma of prostate .. 341 

Still’s disease .357 
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Stimulants in shock .89 

Stings from bees^ wakps, and soQi:]ptons .. 75 

Stocking suspenaon in fractures at ankle 

(F*g 93 ) 2 X 3 

Stomach (sm aiso Gastric) 

— examination of .. (jP^s. 153, 136) 398 

— injunes and diseases of 

. {Figs. 133-160) 3^-413 

— lymphatics of . {Ftg. tbo) 413 

— removal of bacteria in.83 

— S.U. .576 

— tube in acute dilatation of stomach 403, 404 

—' washout in anaesthesia .. 97> 98 

-- intestinal obstruction .. 430 

Stomatitis in congenital syphilis .. 51 

— meicuiial .336 

-in syphilis ., .48 

— Vincenrs .. 336 

Storan of ligatures .. . 84 

Stovadne spinal anaesthesia . • .. loi 

Strains . .. 331 

— in relation to aneurysm .. 118 

Strangulated hernia .443 

-appendices epiploics in . 438 

Strangumtion in hsmoirhoids .. .. 473 

— intestinal {Ftgs. 161, 163) 431 

— in intussusception 438 

Strangury in intrapentonoal rupture of 

bladder . .... 333 

Strawberry gall-bladder.477 

Streptococcal empyema .. .. 363 

— ^ossitis . .336 

Streptococci, microscopical appearanre of 

{Ftg. i) 7 

Streptococcus pyogenes in acute tonsillitis.. 344 

-erysipelas .. .. 31 

-septicemia .. .. 33 

- — suppuration due to. 4 

Streptotknx aettnomvees {Ftg. 20) 38 

Stress incontinence of Donney ,. , 533 

Stricture of anorectal junction, congenita] 463 

— in carcinoma of rectum . 470 

— fibrous, of oesophagus . 348 

— of intestine .. {Ftg. 165) 431 

— rectum, diagnosis from rarcinoma . 471 

- fibrous .. . 468 

— ureter . 530 

— urethra .... 54* 

-in gonorrhoea 43 

'String* carcinoma .. {ftg 163) 431 

— * sign’in radiography in Crohn's disease 460 

Strumpell-Marie type of spondylitis defor¬ 
mans 389 

Strychnine in hsemorrhage ., 109 

— preparation for opeiation 97 

— poisoning, diagnosis from tetanus . 37 

— in ihock ... 89 

Stylmd process of radius, s.m. 38a 

-ulna, fracture of 194 

- s M. .. . 584 

Styptics in arrest of haemorrhage .. 107 

Suo-Achilles bursa . 163 

Subacute osteomyelitis 3x6 

— pancreatifis ... .. 491 

Sub-aponeurotic haematoma .. 39X 

Subarachnokl hsemorrhage .. 300 

Subastragaloid amputation .. 364 

— dislocation .. • • 343 

Subclavian artery, s.m. 37o, 374 

— lymph-glands, s.M 383 

Subdaidcuw diuocation of shoulder 335, 336 


Subcoraorid dialoeatioii of shoulder 

_ . , , , *03) 333 . 336 

Subcostal mne, s.m. 374 

SuberaniaT abso^ from otitis media .. 319 

— hanunriiage . .. 39a 

Subcutaneoua drilhng in non-u^on of 

fractures (Ffg. 56) 186 

— injuries of blood-vessels .. .. 1x3 

-ureters .518 

— ligatkn and injection in varicoM veins rat 

— lipoma .. .. .. 61 

— local anaesthesia . too 

— rupture of hver .. .476 

-spleen .... 493 

— saline in hsmotrhage .. to7 

— tissues in thyroid atrophy .. 333 

— whitlow . .29 

— wounds of stomach .490 

Subcuticular mfection .09 

Subdiaphragmatic cardiac massage .. 369 

Subdural luemoiTliage .300 

Subepithellal infection .39 

Subglenoid dislocation of shoulder 333, 236 
Subglottic tumours of larynx .. .. 362 

Subugamentous bursa .. {Fig. 143) 161 

Subluxatlon of head of radius ,. 337, 338 

— knee . {Ftg. 109) 34a 

Submammary abscess .371 

SubmaxiUaiy cellulitis .38 

— lymphademtis.133 

Submucous lipoma.fix 

-of rectum and anus .. .. « .. 469 

Subpanctal renal injuries.499 

Subpericranial hsiiidtoma .. .. 391 

Subphrenic abscess .. {Ftgs. X3t-i53) 386 

-diagnosis from hydatid .. .. 486 

Subpsoas bursa .l6i 

Sub^uadneeps bursa .. {Ftg, 143) xfix 

Subsartonal bursa.xfix 

Subscapular bursa.xfix 

— lymph-glands, s.m.383 

Subscrous lipoma.fix 

Subspinous dislocation of shoulder .. 335 

Subsynovial hpoma .fix 

Subtemporal decompression in cerebi^ 

compression . . ,. 398 

Subtrocli interic osteotomy In coxa vara . x6R 

Sucrose injections In cerebral compression 398 
Sutcidal cut throat . ... . 350 

Sulphapyndme in prophylaxis against 

gonorrhoea .. .4t 

Sulphathiazole in carbuncle .. .. 136 

Sulphonamidcs {see also Chemotherapy; 
and specific compounds) 

— anuna due to.3x3 

— in gonorrhoea.41 

— septlcsBmia .34 

— wound infection.8s 

Sunburn diagnosis from erysipelas .. 33 

Sunlight, artificial, in tuberculous lymph¬ 
adenitis . 134 

— rickets and .333. 335 

— in tuberculosis. 57 

Superfiaal glossitis, acute and chninic ., 338 

Supenor longitudinal sinus thrombosis .. 316 

Supernumerary renal vessels ,. ,. 497 

Suppression of urine, diagnosis from reten¬ 
tion 433 

-in ureteric injury.518 

Suppuiatinf localizo} peritonitis with 

appendicitis. 394, 398 
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SuppuntHod {su dbo Abscess) t-3) 3 

— m snciuynn . lai, 122 

— in heart wounds .36B 

— hydatid cyst 368 

— InfUunraatloa 2 

— maxillary aotnim 327, 332 

— mild, Iq healing of wounds 76 

^ pencardial .369 

— in ruptured artery .114 

— tubmulosis ... .56 

Suppurative arthritis, bony ankylosis due 

to . 261 

— cbotocystitis with stone m gall-bladder 480 

— myositis, acute 137 

— ni^hrltis , ... 303 

— pancreatitis .. 491 

— parotitis . ... 343 

— pyelonephritis 503 

— tuberculous peritonitis . 485 

Sapra-aciomial oursa . 160, 161 

Supraclavicular injury of brachial plexus 

146, 147 

Supracondylcad transverse fractures of 

humerus . .191 

Supracoracoid dislocation of shoulder .. 235 

Supra-ischial bursa 161 

Supralig-unentous bursa . {Ftg 14s) 161 
Supramaminary abscess .371 

Supra-olecranon bursitis 161 

Supra-orbital notch, s.m. 570 

Suprapubic cystotomy m retention of 

unne . 334 

-rupture of urethra 542 

-vedcal calculus 532 

— drainage m retention of urine 534 

— prostatectomy in enlarged prostate 539, 340 

Suprarenal capsule, s m. .. 378 

— extract m arrest of hiemorrhage 107 

— tumour, diagnosis from renal tumour 514 

Suprasellar region, congenital cysts of 310 
Supraspinatus lesions 262 

Surface markings {Plates I-XIII) 567-591 
Surgical emphysema 363 

— kidney .. . 30a 

Suspension and traction in fractures of 

femur shaft (Ftg 78) 204 

Sustentaculum tali, s u. 390 

Suture in lung wounds . 363 

— of nerve 141 

— in venous haemorrhage iti 

Swabbing in local ananthcsia . 100 

Swabs, stenlization of . . 84 

Swallowed foreign bodies causing intestinal 

obstruction . .. 430 

Swelling in hernia. 435, 438 

— inflammation .... .. 3 

— local peritonitis . ... 383 

— sprains ... .. 231 

— tuberculous disease of bone .. .. 241 

Sylvian fissure, s.m. . .. s 7 o 

— point, S.M. I 367 

Syme’s amputation (Ftg 191, A) 364 

— indsion for removal of tongue 34 r 

— staff in operations for stneture of 

urethra ... • 346 

Symonds’s tube in fibrous stricture of 

oesophagus .. .348 

Sympathect(»ny ,. .133 

— in focal accumulation.434 

— Hlncbsprung’s disease.432 

— Raynaud's disease .20 
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Sympathetic Injured in thyroid operathns • 353 

— nerve of neck, injury of..146 

— nervous system . .. I33 

Symptomatic gangrene.xB 

Syncope .. .. 86, 90 

— during anosthesia .97 

Syndact^ism .z66 

Syndrome, crush. -73 

— Cushing's .309 

— Frbhlidi's .309 

Synostosis of radius and ulna .. 166 

Synovial cysts .. . .. .70 

— disease of wrist .. 263 

— distension at ankle .272 

— fringes of knee, nipping of .. 244 

-loose in joints . 260 

— membrane in acute arthritis .. 248 

-tuberculous hip 263, 268 

-- - joints 251, 233 

— sheatk common flexor, s.m.384 

-at back of wrist, s m .. .. 584 

Synovitis, acute 246 

— chronic .. . . 247 

— — syphilitic . . .. 256 

— diagnosis from ischsmic paralysis .. 159 

— of elbow . . .. . 263 

— fibrous ankylosis due to ., .. 261 

— of hip .. .. .. 264 

— knee . . . . .. 270 

— shoulder . .. .. .. 262 

— tuberculous, diagnosis from chronic ,. 247 

Syphilides . .. 48 

Syphilis (Ftgs. 16-18) 45-54 

— of bones . .. . 222 

— joints .. . 253 

-diagnosis from chrome synovitis . 247 

— larynx .. .. 361 

— liver . .... 488 

— nipple .. . 37 r 

— pharynx . .... 346 

— rectmn and anus , , 469 

-diagnosis from caremoma .. 471 


(Ftg 


— testis 

— tongue 

— tonsil 
Syphilitic bursitis 

— chrome pancreatitis 

— cramal periostitis 

— endartentis 

— macrocbeilia 

— meningitis, chronic 

— myositis . . 

— necrosis of bone .. 

— onychia. 

— rhmitis .. . 

— ulcer . 

-of lip .. 

— ulceration, diagnosis from lupus 

Syringomyelocele ,. (Ftg. 


186, a) 536 
338 


115. 


(F*g, 


345 
161 
492 

304 

I16 
320 
315 
157 
215 
137 
331 
4) 12 
320 
• • ^37 

123) 281 


Tachycardia in Graves' disease 337 
Tactile sensation, cerebral localization of 312 
ranta echtnocouus in hydatid cysts .. 71 

— soltunt in cysticercosis . , 71 

Talipes .. (Figs. 46-49) I 70 

— calcaneo-valgus .... 170 

-in Intern^ popliteal paralysis .. 132 

— calcaneo-varus . .170 

— calcaneus ., .. 170^ (Ftg. 48) 173 

— equino-varus .. (Ftg. 47) 170, 172 
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15a 
Z72 

439 

386 

553 
175 
590 
*73 
aai 

3x3 

447 

IPtg. 18) ja 

.. *33 

. 96 

. 6a 
. 68 
.. 87 


31a, 


Talipes equlno-vaius In extenial popliteal 
paraly^ . 

— equinus. (Ptg. 46) 190, 

— val^ .. 170, {Fig. 49), 

Talma^ operation in asdtea 
Tanner’s operation In inguinal hernia 

(Fig. 168) 

Tapping in ascites ,. 

— of hydrocele 
Tarsect^y in flat-foot 
Taiso-metatarsal Joiat of big toe, s.h. 

Tarsus, diseases of .. 

— tuberculous disease of ., 

Taste centre in brain 
Taxis in strangulated hernia 
Teeth in congenital syphilis 

— eruption of, in rickets .. 

— in preparation for ansssthesia . 

— tumours developing from 
Teleradium therapy m cancer 
Temperament in imtlon to shock 
Temperature (set also Fevers) 

— m acute intestinal obstruction .. 418 

— appendicitis . 394, 395 

— cerebral compression .. 298 

— concussion ... .. 296 

— gall-stones .. . 480 

— hamorrhage .. ... 104 

— infective cerebral smus thrombosis . 315 

— hver abscess . . .. . 483 

— septicsmia . . 33 

— shock .. . . 88, 89 

— tetanus . 36 

Temporal lobe, symptoms associated with 313 
Temporosphenoidal abscess .. 317 

Tenderness in acute 1ntestm.1l obstruction 417 
-intussusception 429 

— appendiatis . 394, 395 

— chronic gastric ulcer . 407 

— epigastrie, in acute gastric ulcer . 404 

— in pancreatitis 491, 492 

— subphremc abscess 389 

— tuberculous hip 266 

— ulcerative colitis . 454 

— ureteric obstruction . 520 

Tendon ligatures, sterilization of 83 

Tendons, contraction of, causing false anky¬ 
losis of joints 

— dislocation of . . . 

— rupture of 

— transplantation of, in infantile paralysis 

-musculospiral paralysis 

-pes cavus 

-talipes 

Tendon-sheaths, diseases of 
Tenesmus in acute intussusception 

— cancer of colon , 


29, (Ftgs. 10-13) 


X 72 . x 73 i 


— ulcerative colitis 
Tenosynovitis 

— m gonorrhcea 
Tenotomy in flat-foot 

— infantile paralysis 

— talipes 

Tenovaglnitis, stenosing 
Tenth nerve injury .. 

Teratomata . . . . 

— mediastinal 

— of testis. 

Terminal pulp space infectlmi of finger 

Tertiary syphilis. 

-of bme . 
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Testis), (see also Reaction) i 

— phraoltuliflionephthal^ in hydtO' 

embalm .. ‘ .. 30 $ 

for renal insufficiency. 333 

Tesbeneal in chtmiio gaattic ulcer (Fig, 155) 407 

— examination of s^^ach (Figs. 155,156) 398 
Testicular retraction in perinepSiitfo .. 391 

— 8ivellings,dianiosisfroin inguinal hernia 438 
Testis, cooienltalabnonailltiesof (Fig. 183) 330 

— cy^c (usease of.70 

— ectopic, diagnosis from inguinal henfla 438 

— and epidldyniln inflammatory disease 

of (Figs. X83, z86) 

— hydrocele of . 333, 

— new growths of .. ,. (Ftg. 18^ c) 

Tetanus .. . 

Tetany after thyroid operations .. 

— due to parathynndecton^ 

Thenar ^ce infection (i^tgs. 10, 13, 

Theory, Cohnheim’s, of malignanoy 

lliennal gangrene. 

Thick kps , ..... 

Tbiersch^s method of skin-nafting 
Thigh, amputation tbrou^ 

(Figs. 192, A, IS 

— s.M. (Plate 

Third nerve, injury of ... 

Thirst in acute dilatation of stomach 

— hsmorrhage .. 104, 

Thomas's method m fractures of femur 

shaft .. .. (Figs. 73-77) 

Thomson-Walker operation in eq)^^ 

prostate . 

Thoracic cardiac massage ., 

— duct, division of . 

— lesions, diagnosis from peritonitis 

— nerve, posterior, injury of 

— viscera, s.u. (Plates III, IV) 

Thoracoplasty m phthisis .. 

Thorax in nckets 
Threatened gangrene 
Thnll, fluid, 10 ascites 

Throat, cut. 

Thromoo-angiitis obhterans 

-gongUonectomy in . 

Thrombosis in aetiology of gastric ulcer , 

— of cerebral smus from otitis media 

260 — due to atheroma 

136 — in heabng of wounds .. 

136 — infective, of cerebral sinuses .. 

143 — mesentenc, diagnosis from acute intes-r 

130 tinal obstruction 

176 — symptoms of 

174 — venous . 

159 Thrombotic gangrene 

428 Tbnirii 

463 Thumb, amputations of (Fig. 

434 — dislocation of first phalanx 

139 Thymoma . 

44 Thyroglossal cysts. 

173 — duct tumours and cysts 

143 Thyrohyoid space, out throat and 

174 Thyroid artery, superior, s.m. 

139 — cartilage, s.m.. 

146 — extract in thyroid atrophy 

60, 70 — gland diseases .. (Fig. 147) 

364-lateral lobe, s.m. 

359 — grafts in thyroid atrophy 

28 — isthmus, S.M. 

49 Thyroidectomy m gofere .. 

223 — subtotal, in Graves’ disease 
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939 
33 

336 
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366 
387 
144 
403 
105 

203 

540 

389 
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148 
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367 
*33 

16 

386 

330 

20 

SI 

76 
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113 

1*7 

338 

362 

238 

384 

330 
338 

331 
370 
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33 * 
331 
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Tbyioiditis. 33 * 

ThyiDtoikkosis, primary.356 

Tlm(e), Brooie's absceu of 

(Fig. 99) aiy, 3x8 
ctmelfbnn osteotomy of, in genu valgum 169 

— aixd fibula, fractures of 

209, {Ftgs. 88-93) 210 

— fractures of .. (Ftgs. 87, 93 308 

— periosteal sarcoma of .. (Ftg. xoa) 339 

—<■ sabre‘«haped, m cong^enital syphilis . 31 


333 

{Fig. 16) 53 
586 

3 X 0 , 3 X 3 

87 

369 
140 

17 

I 
46 
83 
80 

B) 564 


191. 


— in-sypWlfs 

— sypmlitic osteosderosis of 

Tibim arteries, 3 .m. 

Tibio-fibular diastasis 
‘time of day in relation to shock . < 

— factor in cardiac massage 
Tmei's sign of nerve recovery 
Tissue changes in gangrene 

-infiammation 

-syphilis 

— destruction of bacteria in 

— vitahty, infection and .. 

Toe(s), amputation of . {Ftg. 

— big, tarsometatarsal joint of, s m 

— hammer. 

Toe-nail, ingrowing 
Tongue afiected m tertiary syphilis 

— affections of (Fig 143) 335 - 34 * 

— epithelioma of . (Fig. 143) 339 

— removal of, in epithelioma 
Tongue-swallowing 
Tongue-tie 

Tonril(5), affections of 

— hnmal 

Tonsillitis, acute .. . . 

— chrome .. .. . . 

Torek's operation m undescended testis 

(Fig. 183) 

Torsion of appendices epiploica .. 

— in arrest of haemorrhage 

— of ovarian cyst, diagnosis from pen- 

tonitis . . 

— penis 

— spermatic cord 

Torticollis. (Fig. 43) 

Towels, sterilization of 
Toxsmia in acute intestinal obstruction 

— caheer of colon .. 

— rupture of bladder 

— strangulated herma 
Toac adenoma of thyroid . 

— causes of arthritis deformans 
- shock 

— goitre 

— headache 

— neuralgia 

Trachea, oifurcaticm of, s.m. 

— collapse or injury of, in thyroid opera¬ 

tion . 

— foreign body m .. 

— goitre compressing .. (Fig. 147) 
Tracheotomy m diphtheritic larjmgitis .. 

— intramedullary, in trigeminal neuralgia 

— in malignant thyroid 

— for obstructed breathing during anss- 

tbesia. 

— preliminary to removal of tongue 
Traction {see also Skeletal Inaction) 

— in dislocations.333 

-of hip .. •.339 

— diverticula of bladder.33* 


356. 


390 

176 

137 

50 


341 

335 

335 

344 

338 

344 

345 

550 

458 

X07 

382 

548 

551 

163 

84 

418 

463 

526 

446 

358 

256 

87 

356 

310 

»43 

572 

335 

360 

354 

36X 

144 

339 

97 

341 
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Traction diverticula of colon .. 456 

--oesophaguB .. ..347 

— in extracapsular fractures of femur .. 303 

— fractures .. .. ..183 

-of femur shaft (Figs. 74-83) 203 et seq. 

-phalanges .. .. 7 Fig. 67) 198 

— septic amputation wounds (Fig. X87) 562 
Trans-coelomic implantation in breast 

cancer.375 

Transdiaphragmatic cardiac massage .. 369 

Transfixdon and plaster in fractures (Ftg. 55) 183 
TransUlumlndtion in nasal sinusitis .. 333 

Tiansiirlgation in suppuration of maxillary 

antrum.328 

Transplantation, uretenc .. .. ' 519 

Transpylonc plane, s.h.574 

Trans-sphenoidal sellar decompression in 

pitmtary adenoma.309 

Transurethral resection of prostate m 

enlargement . .. .. 540 

Transverse arch in flat-foot .. .. 174 

— colon, anatomical .449 

— fractures .. ., . .. 179 

Trauma in aetiology of pancreatitis .. 490 

— causation of renal cmculus .. .. 308 

-stricture of intestine .. .. 431 

— haematemesis due to.408 

— to kidneys .499 

— liver abscess due to .483 

— to pancreas . .. . 490 

— urethra causing extravasation of unne 547 

Traumatic affections of muscle .. .. 156 

— aneurysm .123 

-of scalp . 303 

— anuna. ..313 

— arteritis 115 

— brain abscess . .. 316 

— causes of syncope .90 

— cepbalhydr^le 291 

— dislocations 232 

-of hip .238 

-diagnosis from congenital ., 240 

— epilepsy .. 302 

— flat-^t r74 

— gangrene . .. .. 18, 20, 21 

— genu valgum 16S 

— hcemorrhages m hipmophiha .. ,. nr 

— mcontmence of urine.333 

— insanity 302 

— meningitis, chronic .. 313 

— myositis ossificans .157 

— nephritis.500 

— neurasthema. , 278 

— orchitis. .. 556 

-diagnosis from haematoce'e . 335 

— osteomyehtis .216, 219 

— nipture of urethra .. 54a 

— septic fever ... 33i 34 

— shock . ., 88 

— stneture of urethra 345 

— torticollis .. .. X63 

— ulcers . 11, 12, 13 

Traumatism in causation of arthritis 

defoimans 236 

— fibrous ankylosis due to .. 361 

‘Travelling* acetabulum m tuberculous 

hip .. ., . .263 

Trench foot. 34 

— mouth. 336 

Trendelenburg'B operaticn in pulmonary 

embolism . Z39, 370 
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Trendelenburg's operation in varicose veins 131 

— sign in congenital dislocation of hip . 340 

Trepmne points, 8.M.570 

Treponema paUvlum In srahilis .. 45 

Tii^romethanol as basal anaesthetic ., 99 

Trirhiniasls . .. .137 

Tnchlorethylene anaesthesia .. ,. lOo 

Trichobezoar .400 

Tncuspid valve, s ii.574 

Trigeminal neuralgia .143 

Trismus in tetanus .. 36, 37 

Trochanter of femur, s.m. . 584, 383 

Trophic changes in nerve injury .. 140 

-tngeminal neura^a 143 

— lesions in fracture'dislocations of spine 274 

— ulcers . ir, la, (Fig. 6 ) 15 
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155 

484 

26r 

325 

73 

44 * 

439 

444 

193 

206 

386 

349 

404 


348 
199 

(F*g- 3) 7 . 55 

. 584 

584 

(Ftg ig) 55 
. 584 
.. 590 
.590 
.. 584 
209 


-s^pathectomy in . 

Tropical liver abscess 
True ankylosis of joints 

— epulis . . .... 

Trueta’s method of wound treatment 
Trusses in femoral hernia 

— inguinal henna 

— ineduuble hernia 
T-shaped fracture into humer.il joint 

-of lower-end of femur 203, (Ftg. 86) 

Tube, Southey’s, in ascites 

— Souttars, in cancer of oesophagus 

— stomach, in acute dilatation of stomach 

403. 

— Symonds’s, in fibrous stricture of oeso¬ 

phagus .... 

Tuber ischii, fractures of 
Tubercle baallus 

— at back of carpus, s.m. 

-radius, s.m. 

— histology of 

— of ilium, s M. 

— peroneal, s m. .. 

— of scaphoid of foot, s.m 
-s M . 

— tibial, fractures of 
Tubercuhn in tuberculosis diagnosis and 

treatment .... 57 

Tuberculosis . . . .55 

— of ankle 272 

— bone 220 

— breast . 372 

-diagnosis from cancer .. .. 376 

— colon .. . . .. 459 

—' elbow . . .. 263 

— hip .. . (Figs. 111-114) 264 

— kidney .. . . 504 

-diagnosis from cancer . . 515 

-renal calculus .. . 510 

— knee . .. (Figs. 115, 116) 270 

— lungs ... . . 367 

— sacro-lhac joint . . ... 263 

— shoulder ., .. 262 

— spine . (Figs. 124-128) 283 

-diagnosis from tuberculous hip 268 

— spleen .. . .. 495 

— tarsal bones . 273 

— testis .(Fig. i86, fc) 558 

— vesical . . .. . .. 539 

-diagnosis from new growths . 529 

-ureti>nc calculus . 520 

— of wrist ... .. 263 

Tuberculous abscesses .. (Fig. 3) 3, 6 

-dlamosis from spinal carles .. 287 

— arthiiue, chronic, bony ankylosis due to 261 


In 



360 

— brain abscess 



316 

— bursitis .. 



161 

— dactylitis 



220 

— disease of joints .. 



231 

— empjrema 

— emurterltis 


.•1 ..” 3 . 

393 
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— hip, diagnosis from congenital dislo* 

catiiKi .. . 

— joints, diagnosis from gonorrhoea 

-synovitis . 

— laryngitis 

— lymphadenitis. 

— macrocheilia . 

— myositis, chronic .. .. ‘ .. 

— necrods of bone . 

— pentomtis . 

-diamosis from acute intestinal 

c%struction . 

— prostatitis 

— synovitis, diagnosis from chronic 

— tenosynovitis . . 

— ulcers of lips 

- tongue . 

Tuberosity(ies) of humerus, fracture of .. 

-S.M. . 

Tubular caranoma of colon 

— skin-grafting .(Ftg. 

Tubulo-cysts 


T ubulo-dennoids 

— branchial 
Tumour(s) 

— of abdominal wall 
in acute intussusception 


adrenal 
of appendix 
over artery, 
of bladder 
blood-vessel 
of bones . 

— fractures and 

— gi.iut-celled 


240 
30Z 
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320 

213 
384 

420 
536 

320 
337 

462 
9) 26 

.. 70 

69 

(Ftg* 146) 330 
(Figs. 32-24) 60 
.. 380 
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64, 514, (Fig. 180) 315 
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